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PREFACE 

K ipling well said that “Transportation is Civiliza- 
tion.” The roads and the railways are the arteries of 
. a country, and the traffic that flows along them is the 
blood-stream that gives it life. Without transport a nation 
would die, for industry would be stifled and agricultural pro- 
duce would rot in the fields and orchards . Yet, strange to say, 
it is only in comparatively recent years that the problems that 
present themselves in this all-important subject have been 
adequately or scientifically studied — the formation of the first 
Ministry of Transport, for instance, is fresh in the minds of 
most of us. 

Transport problems are very complex — ^they are by no^s 
means of recent origin, for they arose in prehistoric days and 
long before the invention of the wheel. To-day they are as 
acute as ever, in spite of the benefits conferred by modern 
science and invention. Their solution is of particular im- 
portance to the British Empire, whose territory occupies no 
less than a quarter of the land surface of the globe, for our 
future as a nation depends on our capacity to maintain an 
export trade. Successful commercial relations between our- 
selves and our overseas dominions and possessions, separated 
by great distances from us and from each other, are entirely 
dependent on efficient transport and communication. The 
natural barriers to intercourse must be surmounted in the 
speediest and most economical manner. 

In some cases the problem is concerned with serving thicKly 
populated industrial districts, while in others it is concerned 
with a few scattered settlers living on land that is only just 
coming under cultivation. Transport for these scattered 
pioneers is of equal importance with that for established in- 
dustries, for they are breaking new ground and paving the way 
for the industries and resources of the future. 
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In Great Britain itself the transport problem is as important 
and pressing as ever. The railways apparently have reached 
the limit of their constructional development and financial 
resource. In recent years they have suffered intense competi- 
tion from road transport; and motor-cars, motor-trucks, and 
motor-coaches have made great inroads in their traffic returns. 
They have endeavoured to fight this competition by improving 
track and rolling-stock, by speeding up trains, and by reduc- 
ing fares and freights. Although these alterations have 
assisted in some degree in reducing the cost of manufactured 
products, the main problem for the railways is still unsolved, 
for road vehicles have established themselves to an extra- 
ordinary extent during the past few years. They enjoy what 
is relatively a subsidy in the fact that the roads on which they 
work are maintained for them by the local authorities, and, 
unlike the railway companies, they have no initial track, or 
subsequent track-maintenance, charges. The ability of road 
vehicles to compete with the railways would be considerably 
less if they were required to pay an adequate contribution to 
the cost of the maintenance of the roads . The time may come 
when road traffic will have to charge the true cost for trans- 
port, and then it may be that the vehicles concerned will 
become feeders for the railways rather than direct competitors. 
Meanwhile the railways derive cold comfort from the fact that 
much of our transport is concerned with goods that are heavy 
and bulky and for which low transport charges and reasonable 
speed are essential — conditions which make it certain that they 
can only be carried by the railways. Economical railway 
transportation, however, is of the greatest importance to the 
existence of all our great industries, and it is vital to our 
national welfare. 

In the days of the cave-man transport was dependent on the 
strength of arms and legs : the hunter dragged his kill to some 
convenient spot where it could be cooked and e^ten. Even 
in prehistoric times an advance was made by the introduction 
and development of the sledge, and by the domestication of 
animals and their use for draught and haulage. The invention 
and development of tools helped very considerably, and made 
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possible the fashioning of rollers and wheels for use on land, 
and dugouts and ships for use on water. Until a few centuries 
ago water transport was so supreme that the centres of civiliza- 
tion, wealth, and power were invariably established on or near 
the coast or on some river. Then came the era of roads — 
initiated largely by the Romans, whose wonderful road systems 
enabled them to make their conquests, and maintain their far- 
flung empire. The sea and the roads still hold their own, but 
the even tenor of water and land transport has been rudely 
disturbed in recent years by the aeroplane. Air transport 
facilitates and speeds up communication between oudying 
settiements and between cities and towns in a remarkable way 
— a factor of great importance from both a commercial and a 
political point of view. The regular air services from England 
to India, for instance, save no less than fifteen days in the trans- 
port of the mails, while between the Atlantic and the Pacific, 
and from Canada to Mexico, a saving in time of from 50 to 75 
per cent, is effected over the previous schedules, under which 
the mails were carried by express train. 

The present-day forms of rapid transport are the direct 
result of the inevitable march of progress throughout the 
civilized world. All unknowingly, many workers are helping 
to solve the problems of transport, and almost every practical 
discovery in science has some bearing on the subject. One of 
the earliest discoveries of this kind was that of the mariner’s 
compass, which made it possible to cross the uncharted seas 
and to discover and explore distant shores. The introduction 
of steam both on sea and on land marked another important 
step, and improved steam-engines contributed to stea% pro- 
gress. For eighty-five years the steamboat and the railway 
remained supreme, but the discovery of the internal-combus- 
tion engine has introduced new factors on the sea, on land, 
and, more recently, in the air. AH these, and numerous other 
inventions and discoveries, are the natural outcome of the 
application of science to the requirements of humanity in 
general and of transport in particular. Even so, however, 
it must not be assumed that our transportation systems have 
reached anything like the full range of their development. 
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There is ample scope for our inventors and scientists to solve 
the problems of ever-increasing complexity. 

In the pages that follow I have endeavoured to give a brief 
outiine of the story of transport on land and sea and in the air, 
in the hope that the general reader will become interested in 
this important and amazing subject, about which all too little 
has as yet been published. 

I take this opportunity of thanking those jSrms and indi- 
viduals who have been good enough to assist me in the pre- 
paration of this book, either by supplying information on 
request or by loaning photographs for the preparation of 
the illustrations, without which the work must have been 
incomplete. My thanks are also due to Mr W. H. McCormick 
for reading the proofs. 

ELLISON HAWKS 

Arcetri ” 

Dudlow Lane 
Mossley Hill, Liverpool 
September 1931 
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CHAPTER I 
BEASTS OF BURDEN 
I. Travel on Foot 

T ravel and transportation, which we define respec- • 
tively as the moving of persons and of things, formed 
one of the earliest problems to engage the attention of 
man. He found it necessary to move from place to place, to 
follow game or to find fruits and edible roots . And later, when 
animals were domesticated, he had to move from one pasture 
to another with his flocks and herds. Then, again, there were 
constant movements of tribes, even in the earliest times. In 
the Bible we learn of the migration of the family of Abraham, 
the Hebrews, who. left Palestine for Egypt because of the 
famine in their own land. 

Man’s only means of travel in the earliest times — in the 
dawn of history, that is — was the two legs with which Nature 
has endowed him. To enable him to move about more 
rapidly various forms of protective footgear were introduced. 
Local conditions had naturally an important bearing on the 
exact form of any particular device. The snowshoe, for in- 
stance, originated in snowy regions. In the extreme north, 
where the cold was intense, snowshoes with only a few coarse 
meshes were satisfactory. Farther south, however, where the 
snow was not so compact, the shoes had to be made larger and 
the mesh finer. In Northern Europe and Asia the coarse- 
meshed snowshoe remains in use to-day, along with the 
Norwegian ski, while in Northern Canada and Alaska the 
fine-meshed snowshoe is more commonly to be seen. The 
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ski is used almost exclusively for purposes of pleasure 
(Plate 11 , B). 

Primitive man was barefoot, just as natives in the tropics 
are to-day. The sandal, introduced in very early times, prob- 
ably resulted from the use of small strips of hide cut to the 
shape of the foot and fastened to it with thongs. In some 
countries the hide was replaced by tough fibre, coarsely woven 
to form a covering for the foot. From this primitive form the 
varied footgear of the nations has evolved throughout the ages 
— the moccasin, gaiter, buskin, legging, and top-boot — all 
iatended to make travel on foot easier. 

Sandals were worn by the ancient Greeks and by the Roman 
plebeians, but the Roman patricians wore leather boots, which 
are frequentiy mentioned by Roman historians. In early 
times the Britons too probably wore sandals, which were later 
replaced by a kind of boot made of skins. Boots first became 
. popular in England during the reign of Edward IV, when it 
was fashionable to wear them with such ridiculously long ‘ beaks ’ 
(or pointed toes) that they required supports. In the case of 
the wealthier classes these supports took the form of light silver 
chains fastened to the knees of the wearer; others used laces. 
During the reigns of Charles I and Charles II boots with 
bag-like open tops were fashionable. These were followed by 
the jackboot, and then by the Hessian and the Wellington 
. boot. Shoes as at present worn were introduced about 1633. 

With the development of the boot and the shoe other de- 
vices have been introduced to assist the traveller. These are 
both varied and numerous, and include the pilgrim’s staff of 
medieval times, the staves used by coolies for innumerable 
purposes, and the modern equivalent — the alpenstock of the 
mountaineer. Then there are stilts, steps, and ladders, the 
inclined plane and the modern elevator, all of which play 
important parts in travel and transport. 


2. Man as a Load-carrier 

When primitive man desired to carry a burden — ^food, fuel, 
or housing material, for instance — ^bis shoulders, arms, or 
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head were naturally called into service. In the earliest times 
there was practically no other way of transportiug anything. 
The amount of material that has been moved in this way is 
beyond our conception. Until comparatively recent years 
the materials for every mound, earthwork, and embankment, 
and for every wooden and brick structure, were all carried and 
elevated by human muscles. In ancient times, when slave- 
labour was easily obtainable, great numbers of men could be 



FIG. I . TRANSPORTING A HUGE STONE MONUMENT IN ANCIENT EGYPT 
As depicted on a wall-painting at El Bersheh. Notice the overseer on the knees of the colossus 
giving the ^ time ’ by clapping his hands, and the man pouring oil in front of the runners to 
ease the passage of the sledge. 

employed for this form of transport (Fig. i). The Bible tells 
us, for instance, that 70,000 men were used for the transport of 
material in the building of Solomon’s Temple. Incidentally, 
another 80,000 men were employed in the mountain forests, 
cutting wood for the beams and panelling. In the construc- 
tion of the Pyramids, according to Herodotus, 100,000 men 
were employed for twenty years — some in buil^g, others in 
transporting the necessary material. Although undoubtedly 
some form of primitive lifting device was used in these ancient 
works, much of the material was moved and lifted solely by 
the human burden-bearer. Even to-day a primitive form of 
handling things has not been eliminated completely (Plate I, A, 
and II, A); we have only to look at a house in the course of 
construction to realize that every brick is carried to the brick- 
layer on a man’s head or shoulders. Then, again, most of the 
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freight at the railway-stations and much of that on the quay- 
sides is lifted and borne again and again in the same way. 

The human body has proved itself to be adaptable to the 
carrying of a great variety of burdens, and many devices 
have been introduced to facilitate transport in this way. The 
Eskimo mother carries her infant in the ample hood of her 
warm sealskin robe. Farther south, where the temperature is 
warmer, young Red Indians are transported in papoose frames, 
in which they ride until their legs are strong enough to bear 
them. Similar contrivances are in use in other parts of the 
world (Plate I, B), and these are not always limited to transport 
of children (Plate I, C ). There are many forms of baskets and 
other devices (such as hods for bricks and yokes for milk- 
pails) for carrying both solids and liquids in quantity, all of 
which have been introduced with the purpose of increasing 
the capacity of the human being for transport. 

3. Beasts of Burden 

Man must have observed at an early date how the form of 
four-footed animals enables them to carry burdens with ease, 
and they have been used as beasts of burden from prehistoric 
times. Although thousands of years have passed since the 
time when animals were first used, practically the same animals 
are employed to-day for the same purposes. In some cases 
they have been supplanted by more modern means of transport, 
but in others they cannot be excelled. The camel in sandy dis- 
tricts, for example, or the mule on tortuous mountain-paths, 
has no rival — ^unless it be the aeroplane, and even that modern 
contribution to the problem of transport has its limitations. 

The camel (Plate III, A) has been used for transport in the 
East from very early times — certainly from the Sumerian 
j civilization of 6000 b.c., if not earlier. There are two species, 
the common camel of Arabia {Camelus dromedarius), with one 
hump, and the Bactrian camel (Camelus bactriams), with two 
humps, which is found in Asia, Tibet, and C h ina. Of these the 
former is by far the more valuable, and is superior in every 
respect. The dromedary is a lighter breed of camel, chiefly 
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used for tiding, whereas the camel is more generally employed 
as a beast of burden. 

Because of its special development (in the form of honey- 
comb cells of the reticulum), the camel can store sufficient 
water in its system to last out the distance between the oases 
in the desert where water is obtainable from wells. An ex- 
perienced Arabian camel, having been allowed to drink as 
much water as required before starting on its journey, can 
exist for five or even six days without drinking again. ^ It has 
also the ability to go on for a comparatively long time with- 
out food, and thus is particularly useful for desert transport. 

The feet of the camel are well adapted for walking on dry 
sand, the broad toes being furnished with soft, wide cushions 
that present a considerable surface to the loose sand. The 
camel has constantly to kneel to be loaded or unloaded, and its 
knees are provided with thick pads, which support its weight 
without injuring the skin. The nostrils are valve-like and 
immediately close if they encounter the slightest trace of drift- 
ing sand. The hump is a curious structure and of great im- 
portance in judging the condition of the beast. It contains a 
store of nourishment on which the camel ‘feeds’ as it crosses 
the desert, the hump gradually diminishing, so that at the end 
of a long journey it nearly disappears. 

A camel will carry a load of 600 pounds comfortably, and ' 
although the Arab will never overload his camel, in India and 
other countries into which this animal has been introduced, the 
same consideration has not always been shown. At one time 
hundreds of camels were sacrificed every year by owners who 
were indifferent to the suffering or condition of their charges. 

The camel’s rate of travel is not as great as is generally 
supposed, and even the pace of a comparatively swift-travelling 
animal, the Heirie, has been exaggerated. The number of 
strides per minute has been counted to average 38, the length 
of stride varying from 6 feet 6 inches to 7 feet 6 inches. An 
average of these gives three miles an hour, and this iS' 
probably the highest speed that lightly loaded camels can 

^ The Bactfian camel is not so enduring, however, and requires a fresh supply of 
water every three days. 
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keep up on a journey. The speed of tlie Heirie does not exceed 
a maximum of eight or ten miles an hour, but such a high 
speed could only be maintained for an hour or so without a halt. 

The sweet temper of the camel is as imaginary as its speed 
— its true disposition is described by the author of Life among 
the Pandies : 

Invaluable he is, I admit; likewise, hardy, capable of carrying 
enormous loads for great distances under a frightful sun, and 
generally admirably suited for the purpose to which he is put, 
namely, that of a baggage animal. But to say that a camel is 
patient, to affirm that this great, grumbling, groaning, brown 
brute is either docile, meek, or sweet-tempered, is stating what is 
simply not the case; and I have no hesitation in saying that never 
do I remember to have seen a camel in a good humour, or other- 
wise than in open or moody hostility with the world at large; at 
least, if outward appearances are to be credited. Watch him 
when he is being loaded; see his keeper struggling frantically 
with him and only succeeding in making him kneel down for the 
purpose by sheer force; and when down, only keeping him there 
by tying neck and fore-legs together tightly with a piece of string; 
hear him grumbling in deep, bubbling tones, with mouth savagely 
opened, and I think that then at least you will admit he is by no 
means in as amiable a frame of mind as one would wish. Observe 
him now that the process of loading is completed, and the string 
which held him in subjection loosened; up he rises, a great brown 
mountain, still groaning, still bubbling, and away he goes, madly 
dashing to and fro, and shaking off tables, portmanteaus, beds, 
furniture, and baggage in a scattered shower around him; and I 
think that even his stanchest admirers will allow that neither at 
this moment is he in what one would call a pleasant humour. Mr 
Camel, having, after some battling, been overcome and compelled 
to carry the load to which he so objected, but not until he has 
damaged it considerably, arrives when the march is over at the 
camping-ground. It is then necessary to make him kneel down 
to have that load removed, grumbling as much as ever, in opposi- 
tion as usual, beaten physically but with soul unsubdued, and 
internally in a state of rebellion and mutiny, a sort of volcano 
ready at any moment to burst forth. 

The following account of a journey by camel was given by 
a writer a century ago: 


24 



Beasts of Burden 

I ride a white camel, with my saddle-bags under me, and a pair 
of water-skins, quite full, beneath them; over the saddle is my 
bed. A thick cherry-stick, with a cross at the end of it, serves to 
guide the animal; a gentle tap on the side of his neck sends him 
to the left, and one on the opposite makes him turn again to the 
right; a knock on the back of his head stops him, and a few blows 
between the ears brings him to his knees, if accompanied by a 
guttural sound, resembling, as the Arabs say, the pronunciation 
of their letter sche. To make him move quickly, it is necessary 
to prick him with the point of the stick on the shoulders. It is 
not usual here, as in many parts of the East, for the camels to wind 
in long strings, one after the other. Our numbers, amounting to 
fifteen hundred, are scattered over the surface in all directions, as 
far as the eye can trace. 

In travelling, the sheikhs, or chiefs of the caravan, attended by 
the military part of their equipage, mounted on dromedaries, move 
in advance, while the loaded camels follow at some distance, in 
parallel masses, opening out, or changing the form, as the grass 
renders it necessary. They fall so naturally into pailitary figures 
that it is difficult to conceive their doing it without direction. 

We have several tents in the caravan. They are pitched so as to 
permit the camels belonging to each to lie in the intervals, where 
they are placed in squads for the night. They are by no means 
agreeable neighbours, for, although they are not able to move 
from their place, they make a most unpleasant gurgling noise. ^ 
The bales of the merchants always form the windward defence, 
for the tents have no sides to them, and but flutter over the goods 
to keep the sun from their owners. 

The rate at which a loaded camel travels is estimated at two 
miles and a half an hour by almost every traveller. Our caravan 
has not, I think, exceeded this ; but the variety of its movements 
has been very tiresome. The Arab drivers, who walk in front of 
the animals, never miss an opportunity of a piece of pasture, but, 
however distant it may be from the proper course, lead them 
towards it, and, with the short sticks they carry, beat them into 
the thickest part of it. The camels are anxious enough for the 
matter themselves, and huddle so together, that their riders’ legs 
are in tolerable danger of being crushed in the contact ! ^ 


^ Is this in chewing the cud — that is (with camels), in digesting and changing the 
situations of the food in their five stomachs ? 

^ Thomas Skinner, Adventures during a Journey Overland to India (1836). 
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on to a reindeet’s back. During the winter this animal feeds 
on a kind of white lichen that grows in the dry parts of 
Lapland. 

There is a prosperous reindeer farm in the Italian Alps, 
owned by the Savoy Royal Family, but the animals are not 
used for commercial purposes. It is interesting to note that 
early in 1930 it was reported that an effort was being made by 
Belgian financiers to form a syndicate with the object of intro- 
ducing the reindeer into Switzerland. It was estimated that 
there were over two million acres of Swiss territory suitable 
for reindeer breeding, and that the vegetation of the High Alps 
would suffice to feed a stock of some twenty thousand. In the 
Swiss Alps these useful beasts could find sufficient food at an 
altitude of 7500 feet, at which height there is snow practically 
all the year round. It is believed that the sure-footed, swift- 
running draught animals would rapidly adapt themselves to 
mountain transport. 

In the heat of India the elephant not only transports the 
sahib when hunting tiger, but also does good service in stack- 
ing logs and in other heavy work (Plate V). There are two 
distinct species of elephant, one inhabiting Asia and the other 
Africa. Although very similar in build, these species may be 
distinguished from each other by the shape of the head and the 
size of the ear. The head of the Asiatic elephant is elongated 
and the forehead concave, while the head of the African ele- 
phant is considerably shorter, the forehead convex, and the 
ears enormous. The trunk of the elephant is without question 
its most remarkable member, furnished at its extremity with a 
finger-like appendage so delicate that the animal can pluck 
a leaf or even a siagle blade of grass. Extremely flexible, 
it can be extended or contracted at will, and is possessed of 
enormous strength. 

The Asiatic elephant is extraordinarily intelligent, and 
although as a hauler and puller it is of no especial value, it is 
much used in all work that requires great strength and judg- 
ment. In such an operation as piling logs the elephant soon 
learns how to arrange them properly, and will place them in 
position as accurately as any gang of workmen. But as a 
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beast of burden it is somewhat unsatisfactory. Sir James 
Emerson Tennent tells us that 

although in point of mere strength there is hardly any weight that 
could be conveniently placed on him that he could not carry, it is 
difficult to pack it without causing abrasions that afterwards 



FIG, 2. Hannibal’s elephants crossing the Rhone on rafts 
T he animals are steadying themselves by gripping a special rail with their tranks. 


ulcerate. His skin is easily chafed by harness, especially in wet 
weather. Either during long droughts, or too much moisture, 
his feet are liable to sores, which render him non-effective for 
months. Many attempts have been made to provide him with 
some protection for the sole of the foot, but from his extreme 
weight and mode of planting the foot, they have all been un- 
successful. His eyes are also liable to frequent inflammation.^ 

Thirty-seven elephants were used by Hannibal when he 
crossed the Alps to wage a seventeen-years war against Rome 
(Fig. 2). It was believed by scholars that these elephants were 

* Quoted in J. G. Wood, Illustrated Natural History, p. 735. 
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the Indian species, the African elephant being considered un- 
tameable. In the ruins of the old elephant stables at Carthage, 
however, was found a medal cast by Hannibal showing a Car- 
thaginian soldier on an African elephant. Moreover, African 
elephants have been tamed in recent years by the Belgians. 

As beasts of burden oxen are referred to in i Chronicles xii, 
40: “Moreover, they that were nigh them . . . brought 
bread on asses, and on camels, and on mules, and on oxen.” 
In Africa they have been educated even for the saddle, being 
taught to obey the bit as is a horse. The yak — & member of 
the ox family — is the only beast of burden that can work at the 
high altitudes of the Central Asian plateau — in Mongolia and 
Tibet. Here, on the ‘roof of the world,’ this strange creature 
exists at heights of zo,ooo feet above sea-level. 

. 4. The Horse as a Beast of Burden 

The most important of all beasts of burden is the horse, 
which has long been used in most countries (Fig. 3 and Plate 

The horse probably originated in Central Asia, and spread 
later to the Near East. In Strabo’s time it was unknown in 
Arabia, the camel being the usual means of transport. In 
old Assyrian sculptures the horse is depicted as being not 
under the control of the rider, but led by another man. 

A whole volume could well be devoted to the part played 
by the horse in transport, but we must content ourselves with 
but a brief reference to its history in Britain. As a pack- 
animal — carrying, say, 150 pounds — it was the only means of 
transport until the time of Queen Anne. Indeed, up to the 
beginning of the eighteenth century a large proportion of the 
traffic of the country was transported by pack-horses. This 
was a very expensive form of transport, however, and naturally 
only comparatively small articles could be carried. The 
merchandise was packed in panniers, which were slung on each 
side of the pack-horses. The horses travelled in gangs, which 
sometimes numbered fifty or more. They formed a single 
line, in which each horse knew his place and kept it with great 
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regularity. Although the older horses lagged behind on a long 
journey, diey did not break the order of their march, pushing 
on to the best of their ability. Many an old ‘pack’ died from 
the exertion of trying to keep pace with his companions. The 
leading horse of the pack-train wore a bell (or sometimes a 
collar of bells) and was known as the ‘bell-horse.’ The bells 



FIG. 3 . A PACK-HORSE IN PERSIA TO-DAY 


not only guided the horses behind when it was dark, but also 
served to warn travellers coming in the opposite direction. 
Generally these travellers were compelled to make way for the 
pack-horses and to stand to the side, since the road or pathway 
did not afford room for two streams of traffic. When two 
pack-horse trains met there were often quarrels and fights 
between the respective drivers, who disputed which team was 
to step off into the mud to allow the other to pass. 

The loads carried by the pack-horses were of a varied 
character, and included such merchandise as packs of wool, 
sacks of meal and hops, baskets of geese, poultry, eggs, fruit, 
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vegetables, fish, barrels of butter, and so on. Considerable 
skill was required in loading so that the goods should not be 
scattered on the road during the journey. Constant attention 
was necessary, owing to the shifting of the packs, due to the 
inequalities of the roads. 

Merchants travelled the country on horseback selling such 
wares as cloths, pots and pans, and pottery. As in those days 
there were only a very few shops in the largest towns, and none 
in the smaller towns or villages, the ‘packmen’ did a good 
trade. So, too, did the pedlars, who sold ribbons, laces, and 
fancy goods. They could not afford horses, but transported 
their stocks on their backs. They carried frames somewhat 
similar to our present-day camp-stools, and on these they laid 
out their wares when opportunity offered. In the autumn the 
housewife laid in a good stock to serve through the winter, 
because the roads were then so bad that the packmen and 
pedlars could not travel. 

It is evident from the Correspondence of Sir George Radeliffe 
that sometimes the pack-horses even carried passengers. We 
are told that 

at this time [1609] the communication between the north of 
England and the universities was kept up by carriers, who pur- 
sued their tedious but uniform route with whole trains of pack- 
horses. To their care were consigned not only the packages, but 
frequently the persons of young scholars. It was through their 
medium, also, that epistolary correspondence was managed, and 
as they always visited London, a letter could scarcely be exchanged 
between Yorkshire and Oxford in less time than a month. 

Apart from the occasional use of pack-horses for the car- 
riage of passengers, the only practical means of travel before 
the introduction of coaches was on foot or on horseback. In 
1617, Fynes Moryson teUs us, there were post-horses in • 
England at stations about ten miles apart, that could be hired 
by travellers on horseback at the charge of z^d. to ^d. per 
mile per day. He adds : 

Most travellers ride their own horses. In some counties a horse 
can be hired at id. per day, finding the food. Likewise carriers’ 
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lend horses from city to city, bargaining with the passengers 
putting up at their inns. They will lend a horse for five or six 
days thus and provide its food at these inns for about zos. 

For centuries, therefore, the poor walked, and the rich — or, 
at any rate, those who could afford to do so — rode. Kings 
and queens, gentlemen and robbers, judges and lawyers — all 
rode. Royal and noble personages were attended by a long 
retinue of followers on horseback, all the men being booted, 
belted, spurred, and armed. Pack-horses were included in 
the train to carry straps, saddles, pillions, buckles, and other 
necessaries in case these were required during the j ourney . In 
1582 the Earl of Leicester, giving instructions for an intended 
journey, wrote: “I think my company will be twenty gentle- 
men and twenty yeomen, besides their men and my house- 
keepers. I think to set forwards about the nth September, 
from Wingfield to Leicester, to my bed, and to make but four 
days’ journey to London.” ^ When the wife of the last Earl 
of Cumberland rode from London to Londesborough, in 
Yorkshire, in 1640, she had thirty-two horses in her train, and 
the journey occupied eleven days. 

Before coaches and light carriages were introduced it was 
more economical to ride than to make use of any of the heavy 
vehicles (see pp. 72-76). In the fifteenth century we find 
John Paston, who was ill in London, receiving a letter from 
his wife asking him to return home as soon as he could bear 
the horse-ride — the idea of returning in a carriage never 
occurred to them. Women rode almost as much as men, and 
when they travelled they preferred to do so on horseback, 
and they habitually rode astride. Riding side-saddle was 
not introduced into England until the latter part of the four- 
teenth century, and even then was not general. In the 
Decretals manuscript in the British Museum ladies on horse- 
back are constantly represented, and are always shown riding 
astride. In one place, where horses are shown being bought 
for a knight and a lady, both saddles are exactly the same — each 
with a tall back, forming a kind of chair. Later ladies were 
accustomed to ride on pillions, and generally behind some 

^ Edmund Lodge, lllttsiratkns of British History. 
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relative or serving-man. In this way Queen Elizabeth, when 
she rode into the City, was mounted on a pillion behind her 
Lord Chancellor. 

By riding astride women followed the fashion of copying 
and imitating men in as many ways as possible. Long before 
Shakespeare’s time they took upon themselves the coveted 
privilege of wearing feathers in their hats ; they cropped their 
hair, wore men’s beaver hats, kept daggers at their hips, and 
rode booted and breeched to hounds. Ultimately an outcry 
arose that women were becoming “a mankind generation” 
who wanted to ‘wear the breeches.’ Many pamphlets were 
issued on the wickedness of ‘modern woman,’ her frivoBty, 
and her indiflference to home duties and motherhood, be- 
cause children interfered with sport and pleasure — all this in 
Shakespeare’s time, and not in the twentieth century I 

5. Dangers of Travel 

Shakespeare has described for us the manner in which the 
humbler people travelled in the time of Henry IV. ^ He tells 
us of a party of merchants travelling from Rochester to Lon- 
don who, in order to arrive at London “time enough to go to 
bed with a candle,” had to get up at two o’clock in the morning, 
although they had only thirty miles to travel! Two of the 
party were carriers, one of whom had “a gammon of bacon 
and two razes of ginger, to be dehvered as far as Charing 
Cross.” The other had his panniers full of turkeys. There 
was also a franklin ^ of Kent, and another, “a kind of auditor” 
— ^probably a tax-coUector — ^with several others, forming in 
all a company of eight or ten. They all travelled together for 
protection from highwaymen. Their fears were well founded, 
and even size of party did not prevent FalstaflF and his robber 
companions setting upon them on GadshiU. 

When highwaymen and footpads became common it was no 
unusual thing for travellers to advertise for companions about 
to ride to London, so that they might travel in company for 
mutual protection. In an objection raised in the reign of 

^ King Henry IV, Patt I, Act II, Scene i. ® A freeholder or yeoman. 
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Queen Elizabeth to a clause in the Hue and Cry Bill, then pass- 
ing through Parliament, it was urged, regarding some travellers 
who had been robbed in open day within the hundred of Bayn- 
tesh, Berkshire, that “they were clothiers, and yet travailed not 
withe the great trope of clothiers; they also carried their 
money openlye in wallets upon their saddles.” 

The narrow lanes made the nefarious work of the highway- 
men all the easier. William Hove, writing of Hagbush Lane, 
Islington — once a well-known bridle-way from London to the 
North — tells us : 

The lane is so narrow as only to admit convenient passage for a 
man on horseback. This was the general width of the road 
throughout, and the usual width of all the roads made in ancient 
times. . . . The customary width of the roads was either four or 
eight feet. Some parts of Hagbush Lane are much lower than the 
meadows on each side; and this defect is common to parts of 
every ancient way. 

Those who were not rich and influential enough to go from 
castle to manor as guests had to sleep at hostelries on the road. 
Hospitality was freely given, however, by the numerous abbeys 
and monasteries, where special provision was made for travel- 
lers — ^in many cases this hospitality was part of their religion. 
Hospitality in large medieval communities was more open and 
general than is possible to-day in our smaller households. 

In books of the seventeenth century there are frequent im- 
putations against the integrity of innkeepers, who were sus- 
pected to connive at — if not actually to participate in — 
robberies committed in their houses and upon the roads. In 
a contemporary guide the traveller is advised to find good 
fellows to go along with, and is warned not to stay with red- 
haired innkeepers ! 

In a general warning against unscrupulous innkeepers 
Harrison says : 

I believe not that any chapman or traveller in England is robbed 
by the waie without the knowledge of some of them, for when he 
cometh into the inne, and alighteth from his horse, the hostler 
forthwith is verie busie to take downe his budget or capcase in the 
yard from his saddle-bow, which he poiseth slilie in his banrl to 
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feele the weight thereof; or if he misse of this pitch, when the 
guest hath taken up his chamber, the chamberlaine that looketh 
to the making of the beds, will be sure to remove it from the 
place where the owner hath set it, as if it were to set it more 
convenientlie some where else, whereby he getteth an inkling 
whether it be monie or other short wares, and thereof giveth 
warning to such od guests as hant the house, and are of his con- 
federacie, to the better undoing of many an honest yeoman as he 
journieth by the waie.^ 

Another writer says : 

It is as common a custom, as a cunning policie in thieves, to 
place chamberlains in such great inns where cloathiers and 
gra2iers do lye; and by their large bribes to infect others, who 
were not of their own preferring; who noting your purses when 
you draw them, they’l gripe your cloakbags, and feel the weight, 
and so inform the master thievs of what they think, and not those 
alone, but the Host himself is oft as base as they, if it be left in 
charge with them all night; he to his roaring guests either gives 
item, or shews the purse itself, who spend liberally, in hope of a 
speedie recruit. ^ 

Incidentally it may be mentioned that aU travellers staying 
at inns had, on request, to sleep two in a bed, even though they 
were unknown to each other! A contemporary ‘ guide ^ ad- 
vises that, when sharing his bed with a complete stranger, the 
traveller should inquire what part he prefers, and, having 
ascertained this, ""^let him sleep therein and do not kick about. ’’ 
It may be remarked that in those times no one wore a night- 
shirt (much less pyjamas I) in bed, nor, indeed, anything except 
a night-cap 1 ' 

Bad though the English inns must have been, they were 
unquestionably superior to the inns on the Continent. Here 
accommodation for the traveller was provided in what were 
little better than barns, where the guests had to be content to 
lie on the floor (and considered themselves lucky if there was 

1 Introduction to Holinshed. 

2 A Brief yet Notable Discovery of Housebreakers (1659). See also Street Robberies 
Considered: A Warning for Housekeepers (1676), Hanging not Punishment Enough 
(1701), etc. 
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straw on it) in a common room with travellers of both sexes. 
The food was coarse and ill cooked and served in the crudest 
manner, the innkeeper treating his guests as though they 
were cattle, extorting a fabulous price, and often robbing them 
while they slept. On the Continent the landlord was the 
tyrant of those who crossed the threshold, but in England he 
was a servant. In English inns the bedding, tapestry, and, 
above all, the clean white linen were a matter of marvel. 
yTaluable plate was often seen on the table, and outside were 
hung signs that must have cost ^30 or £40 in many cases. 
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CHAPTER II 

TRANSPORT WITHOUT WHEELS 

I. The Invention of the Sledge 

M ankind must have realized at an eatly date how 
much more satisfactory it would be if the burden- 
bearer — ^man or animal — ^were relieved of the task 
of bearing the burden and made to draw it instead. 

The first draught ‘animal’ was man himself, and even to-day 
in many countries he continues in this primitive capacity 



FIG. 4. TRANSPORTING A STONE BULL ON A SLEDGE AT NINEVEH 
Note the men at the rear aiding the progress of the sledge with a lever. 


(Plate XLI, C). In the British Museum are Assyrian monu- 
ments showing the method of transporting huge stones by 
drawing them over timber baulks (Fig. 4). These baulks 
were taken up from behind and laid down in front of the stone 
as it progressed. Hundreds — sometimes perhaps thousands 
— of slaves strained at the ropes, the overseer driving them to 
greater efforts by flogging them with his lash. Fig. 4 shows 
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the method employed in transporting on a sledge a massive 
stone buU. Ropes are attached to the sledge and hauled by 
slaves (not shown in the figure). Others place rollers beneath 
the runners, and others work a lever at the tear of the sledge to 
aid its forward progress. Standing on the monument is the 
foreman directing the operations, while the slaves are exhorted 
to ‘heave together’ by another man, who claps his hands to 
give them the ‘time.’ 

As a draught animal the ox has rendered great service to 
mankin d, and has been used for transport from the earliest 
times. In the monuments of ancient Egypt and Assyria oxen 
are depicted drawing carts laden with produce or captives, and 
there are many references to them in the Bible. In Numbers 
vii, 5 , for instance, we read that “they brought their offering 
before the Lord, six covered wagons, and twelve oxen; a 
wagon for two of the princes, and for each one an ox.” Again, 
in I Samuel vi, lo, iz, we are told that “the men . 1 . took 
two milch kine, and tied them to the cart, and shut up their 
calves at home. . . . And the kine took the straight way to 
the way of Beth-shemesh, and went along the highway, lowing 
as they went. . . .” Oxen are still used for draught (Plates 
XXI, XXII, and XXIII, A, and Fig. j) — especially in China, 
India, Southern Europe, and South America. In ipzp a 
decision was taken by the authorities of Oporto in Portugal 
not to issue any more licences for ox-carts. In Northern 
Portugal ox-carts have been used since Roman times. Their 
shape is somewhat similar to a Roman chariot, the high-set 
wooden axle revolving with the clumsy wooden wheels. The 
ox-carts are considered to obstruct motor transport in the 
streets of Oporto, and they will gradually disappear. 

Oxen were used in England for agricultural purposes until 
the latter part of the eighteenth century. In Africa also and 
in North America they were employed on a large scale by the 
pioneer settlers in drawing their wagons (Plate XVIII, A ) . In 
South Africa the bullock wagon, with its team of a dozen or 
more, is a common means of conveyance in those parts where 
there are no railways. Oxen will draw a trek wagon through 
sand, oyer rocks, and up extraordinary gradients, and even over 
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PLATE VI 



B. THE HUGE STONES IN THE WALL OF THE TEMPLE OF BACCHUS 
AT BAALBEC 

Compare the size of the stones with the men standing on the wall at the centre. 
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countty that looks impossible fot wheeled transport of any 
kind. It was ox transport that made the great Boer treks 
possible. There is on record a remarkable trek by a party of 
Dutchmen after the Boer War, who travelled as far as Kenya 
through virgin country with no roads, bridges, or means of 



FIG. 5. THE OX-CART AS USED TO-DAY IN THE ENGADINE 

replenishing supplies except by growing what they could on 
the way. 

The life of the trek ox is not an enviable one, and seldom 
extends to more than five years. During this period he is 
called upon to do much hard labour, with a heavy yoke con- 
stantly on his neck. He has to subsist mainly on grass which 
is often only a dried-up semblance of what it should be, and is 
usually driven by blacks who are unsparing with the wMp. 

In addition to the ox, the chief animals used for draught are 
the ass, the mule, and the horse. Man has harnessed almost 
every four-footed animal to a load, but, apart from the elephant 
(India), reindeer (Arctic regions), Hama (Peru), zebra (Africa), 
and camel (Australia and dsewhere), such animals have been 
harnessed mostly for show purposes. 
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The reindeef is useful as a draught animal in North Finland, 
Alaska, Siberia, and Canada, the Hudson’s Bay Company being 
responsible for the experiment in the last-named country. At 
one time 70,000 head were employed in Alaska alone, but the 
stock has been gradually depleted owing to improper feeding 
methods, unsuitable modes of harnessing, and lack of parental 
selection. The reindeer could draw up to 250 or even 300 
pounds on a sledge, but a humane law limits the weight to 190 
pounds on a sledge and — as already mentioned — 130 pounds 
on the back. Its speed with these weights is about nine or ten 
miles an hour, and it can work for twelve hours at a stretch. 

Dogs are used for drawing light carts in many Conti- 
nental towns, and at one time they were commonly used in 
England for draught purposes. In Bristol in the seventeenth 
century goods were conveyed about the town almost exclu- 
sively in trucks drawn by dogs. This was largely because 
of the fact that the streets were so narrow that there was danger 
of coaches or carts becoming wedged between the houses and 
breaking through the walls into the cellars. Dogs may still 
be seen in Belgian towns, where they are employed to draw 
small carts laden with laundry, vegetables, or dairy produce. 
In Newfoundland dogs are sometimes used to haul fuel and 
wood from the forests. 

The most primitive type of vehicle was the sledge, which in 
its earliest form was probably a log with the branches lopped 
off and to which thongs could conveniently be fastened. As 
time went on this crude form of sledge was improved, so that 
by the time of the first recorded sledge the vehicle had evolved 
to a considerable extent from its primitive form (Figs, i and 
4). Later there were developments of the sledge, such as the 
travois of the Red Indians (Plate VII, A), which has been in 
use from early times. This consists of two poles — generally 
the teepee poles — one end of which was fastened to a horse by 
a cmde form of harness, and the other trailed along the ground. 
Skins placed across the pples formed a convenient platform 
on which domestic utensils could be transported. 

The first sledge of which we have any record is depicted in 
the Temple of Luxor at Thebes. It has two long runners, 
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slightly turned upward in front and fastened one to the other 
by cross-pieces. In ancient Egypt sledges were used for the 
transport of large blocks of stone and materials required in the 
construction of the temples and other buildings. An Egyp- 
tian record shows the transportation of a colossus in this 
manner, the sledge being hauled by four rows of forty-three 
slaves, 172 in all, the signal to ‘heave together’ being given by 
a man clapping his hands. 


2. Transport by the Ancients 

Some remarkable achievements in transportation were 
carried out by the ancients. For instance, there was the trans- 
port of what are the largest stones ever used for building — at 
Baalbec, in Syria (Plate VI). These consist of three huge 
blocks, one 65 feet, the second 64 feet 10 inches, and the third 
63 feet'2 inches in length, and all 14 feet 6 inches in height and 
1 2 feet thick. Each block measures about 350 cubic yards and 
weighs 720 tons, and about eighty-two of these stones in a 
row would be required to cover a mile. They were all moved 
three-quarters of a nule and buht into one of the walls of the 
Temple of Bacchus at a height of 19 feet above ground level. 
In the quarry from which these stones came lies a hewn stone 
of monster size — 69 feet by 16 feet by 13 feet 10 inches, and 
estimated to weigh no less than 915 tons — ^to move which 
would, one imagines, cause a modern transport manager 
considerable thought ! 

The method employed to transport these gigantic stones is 
a mystery. It has been suggested that they were lifted into 
position by machines, the secret of which has been lost; or 
that an inclined plane was built between the temple and the 
quarry and that these enormous stones were made to slide 
down on iron rails, the friction being diminished by the use of 
wheels and stone rollers. If an inclined road was buht, stones 
of a certain size must have been used for its construction, but 
there are no traces of the road or the material of which it was 
formed. Some architects think that the stones were hoisted 
to a great height by a scaffolding built with the trunks of trees 
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and by the use of some machine resembling the modern crane. 
It is significant that in all these blocks, and in the columns in 
the temple, there are either square or oblong holes that may 
have been used for hooks or rings. These may have been 
fastened into the holes, and chains or ropes fastened to the 
rings for dragging or lifting the stones. 

No people of early times could lay better claim to being 
familiar with the methods of transporting and handling huge 
masses of stone than the ancient Egyptians. Sometimes the 
stones were enclosed in massive timber frames, which were 
rolled across the desert. Cherisphron and his son Metagenes, 
the architects of the great Temple of Diana (built about 600 
B.C.), adopted this method to transport the 127 columns, each 
60 feet in height and 7 feet in diameter, over the eight miles of 
desert from the quarry to the site of the temple at Ephesus. 
Another example of the transport of massive stones is that of 
the two magnificent obelisks of Queen Hatshepsut, the first 
great woman in history. Each consists of a single block of 
granite, 97 feet 6 inches in length and weighing over 350 tons, 
to quarry which required seven months. Both shafts, laid end 
to end, were transported 150 miles down the Nile, from the 
quarries at the First Cataract to the Temple of Karnak at 
Thebes, in a huge barge some 300 feet in length and towed by 
thirty ‘tugs’ of thirty-two oars each. These two obelisks 
were dragged from the quarries to the river, and from the 
river to the temple, on sledges without rollers. 

Outside the ancient city of Thebes still stand — or rather sit 
— the twin colossi, or gigantic statues, of Amen-hetep ITT / 
where they have sat for centuries overlooking the desert. 
Each colossus is about 5 3 feet in height, and is composed of a 
solid mass of red granite, weighing several hundred tons. No 
granite quarries exist in the district, the nearest being hundreds 
of miles away at Assuan; ® and it is an undisputed fact that the 
stone of these quarries corresponds to that of the colossi. 


^ The Memnon of the Greeks. 

r II, also at Thebes, must have been 
obtained from the same quarries. It is 6o feet in length, and its weight has been 
computed at not less than 887 tons. ® 
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Another transport problem is presented to us by the buried 
remains of the statue of Tetano, found at Tanis . This monster 
statue is computed to weigh izoo tons, and when in position 
it reached a height of 125 feet. The ground here is flat, and 
the effect of this monument, towering above its surroun^ngs 
and visible for miles across the plain, must have been very 
striking. It is interesting to speculate how the Egyptian 
engineers were able to place such a huge monument in a 
perpendicular position. 

It is in the famous Pyramids, however, that we find the 
finest examples of transport achievements in ancient Egypt. 
The Pyramids, which were one of the Seven Wonders of the 
ancient world, were built by Menkaura, Cheops, and Kephren, 
who ruled from 2500 to 2200 b.c. The Pyramid of Cheops 
possesses the distinction of being the greatest mass of masonry 
ever erected. It originally measured 768 feet square and rose 
to a height of 482 feet — that is, 117 feet higher than St Paul’s 
Cathedral. It is estimated to contain 2,300,000 separate blocks 
of stone, each averaging 40 cubic feet, or sufficient stone to 
build a city of 22,000 houses of an average size. If the stones 
were cut into i-foot cubes and placed end to end the line 
would extend for 17,000 miles — two-thirds of the distance 
round the earth, at the equator ! The stones above the roof of 
the central chamber are 19 feet in length, 3 feet to 4 feet in 
depth, and 2 feet in breadth, and many of them weigh some 50 
to 60 tons . Y et they fit together perfectly, embodying in their 
arrangement the principle of the arch, to withstand the pres- 
sure of the great weight above. Not only were these huge 
stones transported from the quarries to the site they now 
occupy, but also' they were raised nearly 500 feet. 

The historian Herodotus tells us that an inclined road of 
polished stone was constructed from the banks of the Nile to 
the site of the Great Pyramid — about three-quarters of a mile 
— ^for transporting the blocks brought down the river from the 
Arabian mountains. He further states that for ten years 
100,000 workmen were employed three months annually in 
constructing this inclined road and in the excavation of the 
subterranean chambers. Herodotus expresses the opinion 
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that the construction of this roadway was a scarcely less not- 
able work than the building of the Pyramid itself. 

The erection of the Pyramid took the hundred thousand 
wor km en a further twelve years. Although this large number 
was employed for only three months in the year (corresponding 
probably with the period when the Nile was in flood, and when 
agricultural labour was consequently at a standstill), a great 
number of worlcmen must have been employed all the year 
round in the quarries and on the Pyramid itself, cutting and 
dressing the stones. Herodotus tells us that in his day the 
Pyramid was covered with polished stones, well jointed, none 
of which was less than 3 o feet long. This Pyramid was first built 
in the form of a flight of steps. After the workmen had com- 
pleted it in this form they raised the other stones by means of 
machines, made of short beams, from the ground to the first 
tier of steps. 1 After a stone was placed there it was raised to 
the second tier by another machine, for there were as many 
machines as there were tiers of steps. The highest part of the 
Pyramid was thus finished first, and the parts adjoining it were 
taken next, and the lowest part, next to the ground, was com- 
pleted last. If the inclined road were used, which would not 
seem altogether necessary in view of this statement, the incline 
would have had to be increased from time to time, for as the 
work proceeded the Pyramid would gain in height. 

The stone used in all the Pyramids is that variety known to 
geologists as nummulite hmestone, a stone common in Egypt, 
and composed of iossHforaminifera — minute circular shells of 
small size. This was quarried from the Mohattan hills, where 
the ancient quarries are still to be seen, some thirty miles dis- 
tant, and on the other bank of the Nile. The polished stone, 
used for the casing of the Pyramids, was probably granite, and 
came from the famous quarries of Syene, near Assuan, 500 
miles up the Nile. From Syene, too, came ^iant monoliths 
for many a mighty statue, temple, and obelisk, in addition 
to those we have Hready mentioned. These gigantic blocks 
of stone, cut laboriously with primitive tools, shaped and 

^ This was an application o£ the principle of the lever, and was an early form of 
th^ modem crane. 
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smoothed with consummate skill, were then floated down the 
river on huge rafts, and finally dragged by the labour of 
thousands of workmen across the intervening distance. 

The handling and transport of such huge masses of stone as 
these would furnish a difficult problem even to our twentieth- 
century engineers, assisted though they are by modern engin- 
eering appliances and sources of power unknown to the 
ancient Egyptians. 


3. Sledges in Modern Transport 

In England a century or so ago, when carts were not so 
numerous as they are to-day, it was customary to load hay, 
wheat, and other produce on light sledges for transport from 
the fields to the farmyards. Even to-day sledges are in use 
in some parts of the country for this purpose, and also for the 
transpdrt of timber. In many countries they are used aU the 
year round for logging and similar heavy work on hillsides, 
where it is not possible to use any form of conveyance that 
depends upon wheels (Plate VIII, B). In Siam they are used 
to convey the produce from the rice-fields to the villages. A 
model of this type of sledge may be seen in the Science 
Museum, South Kensington. It consists of a square platform 
mounted a short distance above the ground on bent bamboo 
runners. These serve as shafts, and to them a water-buffalo 
is yoked. In Switzerland and other mountainous regions 
sieves are used to bring fuel and faggots to the valleys. 

Sledges are, of course, in use in countries of perpetual snow, 
where wheeled vehicles would sink and be dangerous over ice 
(Fig. 6 ). They are the usual means of transport in North 
America, Northern Europe, and in Russia, during the winter 
months, and in many places they offer the only practical means 
of bringing in food and fuel. A simple sledge when drawn 
by a reindeer may be run with amazing swiftness, the pas- 
senger guiding the animal with a cord fastened to the horns. 
Reindeer can travel fifty or sixty miles at a stretch if urged 
to do so, and frequently have been known to cover 120 miles 
in a day. 
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Sledges have played an important part in polar exploration 
(Fig. 7), and were used, in varying degree, by Sir W. E. Parry, 
Sir John Franklin, and other early explorers o£ the Arctic. 



FIG. 6. AN ESKIMO SLEDGE 


This method o£ transport across the ice wastes was not em- 
ployed extensively, however, until the great search £or the lost 
Fr anklin expedition o£ 1845. The first search-party sailed 
£rom England in 1 848, and during the ensuing ten years no less 



FIG. 7. THE MAN-DRAWN SLEDGE, AN IMPORTANT FACTOR IN TRANSPORT 
IN THE POLAR REGIONS 


than thirty-eight expeditions were sent to the Arctic regions in 
the endeavour to discover traces o£ the vanished explorer and 
his men. The searchers had no option but to resort to sledge- 
travelling owing to the necessity o£ examining large stretches 
o£ coastline that could not be reached by ship, except in 
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especially favourable seasons. Sledge-travelling across the 
ice proved very effective, and sledges were used to such an 
extent that no less than 8558 miles were covered during 1852 
by search-parties among the Parry Islands. 

Sledge-travelling also played a great part in the discovery of 
the North Pole by Robert E. Peary in 1909. Peary was an 
American civil engineer who became attracted to the Arctic 
after making a brief summer excursion to Greenland. In 1 891 
he and a companion accomphshed an amazing sledge journey 
of 1200 miles, exploring thoroughly the northern shores of 
Greenland. Later Peary became fired with the ambition to 
reach the North Pole, but in this he succeeded only at the 
seventh attempt. The successful trip was begun in the 
summer of 1908, and Peary, accompanied by forty-nine 
Eskimos and 246 dogs, established a winter camp at Cape 
Sheridan. Here preparations were made to transport sledges 
and supplies to Cape Columbia, the northernmost point of 
Greenland and about ninety miles distant. A regular sledg- 
ing route round the coast was established and kept open by 
the constant passage of men and dogs. 

The march northward in search of the Pole commenced in 
the middle of February 1909. The journey over the ice was 
made in sections, the party being formed into divisions, each 
consisting of one white man and several Eskimos. As the 
labour of breaking a new trail is very severe it was arranged 
that each division in turn, except that of the leader himself, 
should pioneer the way over the rough surface before return- 
ing to the base. This meant that over most of the journey of 
470 miles Peary’s own party would be travelling in com- 
paratively easy circumstances, and thus would be in good 
condition for a great final effort. 

The ice was not unusually rough, but it was often necessary 
to use pickaxes to cut a way through the ridges and to lift the 
500-pound sledges almost bodily over the hummocks. When 
‘leads’ (lanes of water) were encountered they were crossed 
by using detached fragments of the floe. As each division 
fulfilled its mission of transporting supplies and easing the 
way for the party intended to reach the Pole it returned south, 
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until at last the day came when only the division in charge of 
Peary remained. 

The final spurt proceeded as arranged, and on April 6, 1909, 
Peary’s little party stood within five miles of the Pole. As it 
was impossible to fix position at the Pole with accuracy by 
observations of the sun, owing to its low altitude, Peary 
traversed the ice in various directions within a circle ten miles 
in diameter, the centre of which was the position indicated by 
his observations. At some moment during these marches he 
passed over, or very near to, the point where north, south, east, 
and west become one. After remaining thirty hours at the 
Pole, during which time observations and photographs were 
taken, the homeward trail was struck, and land was reached 
sixteen days later. 

Captain R. F. Scott and Sir Ernest H. Shacldeton both 
used sledges in their Antarctic expeditions. In the Science 
Museum, South Kensington, is one of the sledges used by the 
former in his expedition of 19 10-13. It is of the type de- 
signed by Dr F. Nansen some years earlier, is 12 feet in length, 
21 inches in width, and yf inches in depth. Its weight is 
48 pounds, the normal load for such a sledge being about 600 
pounds, which could be hauled by three men. Sledging man- 
harness, as used by both Scott and Shacldeton, is also to be 
seen in the museum. With it hauling is done from the waist, 
and not from the shoulder, as in previous practice. ' The har- 
ness consists of a wide canvas waist-belt, supported by canvas 
braces passing over the shoulders. The ends of the belt are 
provided with eyelets, through which the end of the hauling 
rope is passed and then spliced into a loop. The other end of 
the rope is looped for attachment to the sledge trace. 


4. Dog-sledge ‘ Derbys ’ 

Dog-drawn sledges (Plate IX) are able to attain surprising 
speeds, and in Canada duriug the winter races— or dog-sledge 
‘Derbys’ as they are called — are held at Manitoba, Banff, 
Quebec, and elsewhere. The Manitoba ‘ Derby ’ covers a total 
distance of 120 miles, and is run ia three stages of 40 mil es each. 
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In I9Z7 the distance was covered in the remarkable time of 
II hours 27 minutes and 15I seconds. In Alaska a dog- 
sledge ‘Derby’ was inaugurated in 1908 and has been held 
more or less regularly ever since. The contest is organized 
by the Nome Kennel Club, and takes place early in April at a 
date determined by weather conditions. The race is run from 
Nome to Candle, a total distance of 412 miles, and some 
remarkable speeds have been attained. The races are very 
keenly contested, and the strain on the dogs is severe, especi- 
ally when the going is bad. The drivers of the teams look 
after their animals with the utmost care. It is a rule of these 
races that any dog becoming incapacitated is taken immedi- 
ately on the sledge and carried to the finishing line. 

The sporting thriUs of dog-sledge racing were easily eclipsed 
by a dramatic race against time that took place in Alaska in 
1925. In the isolated settiement of Nome on the fringe of the 
Arctic Circle an epidemic of diphtheria broke out among the 
population of some seven hundred people. The Public Health 
Officer and the only nurse available made desperate efforts to 
cope with the rapidly increasing number of cases, and an 
urgent call for diphtheria antitoxin was telegraphed to a 
biological laboratory in Philadelphia. The officials promptiy 
responded to the call, and a 20-pound package, containing 
300,000 units of antitoxin, was made up and transported by 
express train to Nenana, the farthest point attamable by rail- 
way. There remained 660 miles to be covered, however, and 
the precious package was transferred to a sledge provided with 
a picked team of Husky dogs. Then began a desperate race 
against time to transport the precious cargo across the trackless 
frozen wastes of Northern Alaska. 

Arrangements had been made for relay teams to be provided 
at six places en route, and as each place was reached the package 
was handed over to another driver, who, with his fresh team, 
took up the running without a minute’s delay. In this manner 
the 660 miles between Nenana and Nome, across frozen rivers 
and lakes and in the teeth of fearful blizzards, were covered in 
127^ hours at a speed that made previous records seem in- 
significant. In spite of the wonderful speed attained on this 
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heroic journey the number of infected inhabitants exceeded 
fifty by the time Nome was reached and the package of life- 
saving antitoxin safely delivered. There is no doubt that but 
for the speedy transport of the antitoxin the epidemic would 
quickly have assumed alarming proportions. 

Dog-sledge teams played a part in the sensational rush that 
followed the reported discovery of a rich deposit of gold at 
Red Lake, Ontario, in 1926. The locality of the ‘find’ was an 
isolated place 130 miles north-west of Hudson, a station on the 
Canadian Pacific Railway. Those who utilized dog teams in 
order to reach Red Lake had a hazardous journey across regions 
practically devoid of any recognized trail. Blizzards, snow- 
drifts, and intense cold added to the perils of the enterprise. 
When camp was struck for the night the dogs were generally 
chained to trees, and they made the night hours hideous with 
their wailing cries. Incidentally it may be mentioned that this 
particular gold rush is of interest also as being the first in which 
prospectors utilized aeroplanes. 

The Husky and Malamute dogs of Alaska are particularly 
well suited for sledge work, and others have been so used since 
before the advent of Western explorers through Canada, 
Alaska, Greenland, and Northern Siberia, only giving place to 
reindeer haulage in Lapland and the adjoining regions. For 
journeys across the snowy interior the Husky is usually re- 
garded as the more suitable, while the Malamute, on account 
of its comparatively short legs, does better over the hard snows 
of the coast. The coats of these dogs are short, but sufficiently 
thick and dense to provide ample protection from the intense 
cold. The Malamute is a pure-bred Eskimo dog, whereas 
the Husky’s origin appears to be somewhat uncertain. A 
notorious characteristic of the Malamute is its fighting ability, 
for, though a faithful and agreeable companion, it is extremely 
jealous of divided affection and shows its feelings very plainly ! 
Bushy tail, alert narrow eyes, sharp muzzle, black nose, and 
erect ears, all help to give it a distinctive appearance. When 
well fed and cared for, and its silver-grey coat properly tended, 
it is a very handsome dog and will turn the scale at probably 
80 to 85 pounds. 
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The Malamute dogs of Alaska are closely akin to the Eskimo 
dogs of Greenland and Iceland, to the splendid qualities of 
which more than one expedition over the ice wastes of the 
Arctic has owed its safety. In size the Eskimo dog is almost 
equal to the mastiff, its sharp-pointed muzzle and bushy 
tail affording a good indication of the animal’s alertness and 
splendid physique. 

The notoriously savage temper of the Eskimo dog has been 
attributed by some authorities to its wolfish antecedents, and 
by others to the marked indifference displayed by the Eskimos 
to the hunger of their dogs, resulting in the animals’ barbarian 
tactics to obtain food. During the summer months the dogs 
are generally released from service and allowed to roam about 
and fend for themselves. At the approach of winter the 
animals return to their masters. During their months of 
service they often have a lean time of it, sometimes subsisting 
on littlfi more than dried fish-heads carelessly thrown to them. 
Thus, by force of circumstance, the Eskimo dogs have 
developed the ability to go for remarkably long periods 
without food, which characteristic has been commented upon 
by many explorers. 

The dogs are fastened to the sledge by a harness usually of 
raw hide. It is arranged so that the dogs pull in pairs on each 
side of the central trace, the team being led by a single dog, 
chosen for his sagacity and fighting qualities that enable him 
to enforce discipline on the remainder of the team. There is 
another form of harness by which the dogs are arranged fan- 
wise, with the leader in the centre and somewhat in advance. 

Captain Lyon, in his Private Journal during the Recent Voyage of 
Discovery under Captain Parry (1824), describing an excursion 
over the ice in a sledge drawn by five pairs of dogs, headed by 
a leading dog, writes : 

The leader was instant in obeying the voice of the driver, who 
never hit him, but repeatedly called to him by name. When the 
dogs slackened their pace, the sight of a seal or bird was sufficient 
to put them instantly to their full speed, and even though none of 
these might be seen on the ice the cry of “a seal ! a bear ! a bird 1 ” 
etc., was enough to give play to the legs and voices of the whole pack. 
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The driver sits on the fore part of the vehicle, whence he jumps 

when requisite to pull it clear of any impediments that may be in 

the way, and he also guides it by pressing either foot upon the 

ice. . . . 

Lyon goes on to tetnark that on their return to camp the dogs 
seemed “as fresh and active as when they first set out,” despite 
the fact that in the interval they had journeyed at least seventy 
miles over the ice and “had eaten nothing for forty-eight 
hours.” 

On one occasion Dr Elisha Kane, who undertook an ex- 
pedition in search of Sir John Franklin during 1855-55, was 
transported over 800 miles on a heavily burdened sledge. 
This was drawn by six dogs, and, although they had already 
covered a long distance at the time the journey commenced, 
they travelled at a rate of fifty miles a day for a fortnight. 

5. Man- and Horse-litters 

Before concluding this chapter we must mention two other 
forms of transport that were in use before wheeled vehicles 
became popular. These are the litter and the sedan chair. 

The litter, which was in use in very early times, was virtu- 
ally a sledge lifted from the ground, slung on poles, and borne 
by two or four men, or later by mules or horses. It was of 
great service when a path was too narrow, or a road too bad, 
to. allow a wheeled vehicle to be used. 

The Assyrians had a curious litter, and on one of their 
monuments two eunuchs are shown carrying a kind of arm- 
chair on their shoulders. This chair is elegant in design, and 
is supplied with wheels so that it could be drawn by hand 
where the ground was suitable. The litter was known to the 
Babylonians also, who preferred this comparatively comfort- 
able means of transport to being jolted in a chariot. 

In ancient Greece the litter was used only by women and 
invalids ^ until the Macedonian conquest, after which the 
luxurious habits of Asia crept in and it was adopted for general 

^ It is believed to have been introduced into Greece by a lame man named 
Ericthordus. 
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travel. The litter, called basterna, used by the Romans during 
the Empire was virtually a couch, with low coverings, sus- 
pended on poles and carried by two horses or mules. At first 
the litter was reserved to the sick, but later it became a popular 
means of conveyance. The lectica (later called the sella), 
another form of Roman litter, was carried by men only and 
was first in fashion probably about the latter half of the second 
century b.c. Both the Greek, or Asiatic, litter and the Roman 
had a roof of skin (the pellis), stretched over four posts, and 
also side curtains (vela or plagce), and later talc windows. 
Usually the lectica was borne by two slaves, who in Martial’s 
day wore a red livery. In course of time this number in- 
creased, wealthy Romans often employing as many as six or 
eight bearers (lecticarii) for each litter until their numbers were 
restricted by Julius Csesar. For a period of the Roman Empire 
the litter was used in the streets of Rome, but in the reign of 
Claudius permission to use it was granted only as a special 
privilege. 

The horse-litter was much patronized in England and on 
the Continent by ladies of rank, and also by aged and sick 
persons (Plate X, M). As a rule it was based on the Roman 
basterna — borne between two horses and suspended from two 
poles fixed to pack-saddles. The body of the litter, which 
was no wider than the space between the poles (about 2 feet 
6 inches), was from 4 to 5 feet in length and afforded accom- 
modation for one person only. Usually a covering was 
affixed, an entrance being obtained in the centre from either 
side. Sometimes even sliding doors were fitted, and there 
were openings at the sides and ends for air and light. 

The horse-litter is referred to by many of the old chroniclers. 
William of Malmesbury, for instance, tells us that in 1100 the 
body of William Rufus was carried on a horse-litter (reda 
caballarid) after his death in the New Forest. According to 
the manuscript ascribed to a Matthew of Westminster, King 
John, when he fell ill at Swinestead Abbey in 1216, was taken 
in a horse-litter (lectica equestre) to Newark, where he died. In 
general, however, the horse-htter was used only by women, 
and any men who used it were regarded as being effeminate. 
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Thus, when the death (in 1254) of Earl Ferrers is recorded 
(he was killed in an accident caused by the carelessness of the 
driver of the horses, the litter being upset while crossing a 
bridge), the historian is careful to note that his lordship used 
a litter only because he suffered from gout. 

In later times the litter became the state vehicle ; Froissart 
describes “la jeme Royne d’Angleterre” (that is, the second 
wife of Richard II) as travelling “en une litiere moult riche qui 
etoit ordonee pour elk.” Margaret, daughter of Henry VII, 
made the journey to Scotland on the back of a “faire palfrey,” 
and was followed by a “very riche litere, borne by two faire 
coursers vary nobly drest; in which litere the sayd queene was 
borne in the intryng of the good townes, or otherwise to her 
good playsher.” 

Froissart also refers to the use of the “chare,” or horse- 
litter, in connexion with Wat Tyler’s insurrection (in 1380) as 
follows ; 

The same day that these unhappy people of Kent were coming 
to London, there returned from Canterbury the King’s mother, 
Princess of Wales, coming from her pilgrimage. She was in great 
jeopardy to have been lost, for these people came to her chare and 
dealt rudely with her. 

As the distance from Canterbury to London is over sixty 
miles, and as the journey was made in a day, it is evident that 
the “chare” must have been a horse-litter. It has been 
suggested,’- however, that the “chare” was an early form of 
wheeled carriage then coming into use for general travelling, 
the litter being retained for ceremonial occasions. Holinshed 
tells us that at the coronation of Catherine of Aragon (1509) 
the Queen rode in a litter of 

white clothe of golde, not covered nor bailed, which was led by 
two palfreys clad in white damask doone to the ground, head and 
all, led by her footman. Over her was borne a canopie of cloth 
of gold, with four gilt staves, and four silver bells. For the bear- 
ing of which canopie were appointed sixteen knights, foure to 
beare it one space on foot, and other foure another space. 

^ Markland, “ Early Uses of Carriages in England ” {Archmlo^a, vol. xx). 
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The Queen’s ladies followed her in chariots. The same is 
recorded of Anne Boleyn, who rode to her coronation (1533) 
in a litter, followed by four chariots. 

According to Stow, the horse-litter went out of use when 
the side-saddle was introduced by Anne of Bohemia, Richard 
II’s queen. The historian tells us that “riding in those 
whirlicotes and chariots was forsaken except at corona- 
tions and such like spectacles.” The litter remained in use. 



• FIG. 8. A PALANQUIN IN INDIA 

From Wyman’s Bemol and Kusum. Copyright 1925 by the World Book Company, 

Publishers, Yonkers-on-Hudson, New York, 

however, until the time of Charles II. In 1638 Marie de’ 
Medicis, the Queen-mother of France, entered London 
in a litter, although she had completed the journey from 
Harwich in a coach. Even as late as 1680 we learn that 
“an accident happened to General Shippon, who came in 
a horse-litter wounded to London; when he paused by 
the brew-house in St John Street a mastiff attacked 
the horses, and he was tossed like a dog in a blanket ! ” ^ 
But even at this date the wheeled carriage had long been the 
state vehicle, and even at her coronation (1553) Queen Mary 
was drawn in a chariot. 

There have been various modifications of the litter, familiar 
examples being the funeral bier and the modern stretcher. 
Another development is the palanquin, a distinctive form of 
transport in the East (Fig. 8). In the African jungles dis- 
tinguished travellers or sick persons are carried in a hammock 
slung on a long pole and borne on the shoulders of several 
men. Other modifications are met with in various countries, 

^ Sttaus, Carriages and Coaches ^ p. 55. 
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and patticukrly where the ground is too rough or too hilly 
for wheeled transport (Plate XI and Figs. lo, ii, and 12). 


6 . The Sedan Chair 


Yet another development of the litter was the sedan chair 
(Fig. 9), the origin of which is unlaiown._ Although its name 

seems to indicate that it was 

T . — - -A first used at Sedan in France, 

should remember that the 
Vl ^ ancient sedia gestatona of the 

Popes was really a form of the 
same vehicle. The sedan was 
a portable chair with side win- 
dows, entered through a glazed 
door at the front and having 

FIG. 9. EARLY FORM OF SEDAN CHAIR a hfiiged toof to facilitate entry 
(showing the bearers’ shoulder- and exit. It was carried by two 
*™'‘*’*^ ‘chairmen’ by means of hori- 


zontal poles which passed through sockets fixed at each side. In 
Paris the chairmen were generally Auvergnats, and in London 
Irishmen. The first sedan chair is said to have belonged to 
the Emperor Charles V, in the first half of the sixteenth 
century. In England the period of its greatest popularity was 
the eighteenth century, although it had been introduced, accord- 
ing to some, as early as 1 5 81. By others its introduction into 
England is credited to the celebrated Duke of Buckingham — 
that unworthy favourite of two kings — who is said to have 
brought three chairs back from Spain, which country he had 
been visiting with Prince Charles. 

Although they could not have been very comfortable, these 
chairs had certain advantages — especially in those towns where 
the streets were narrow. They soon became popular, in spite 
of some opposition to them at first, for (according to Arthur 
Wilson, the historian) people loathed the idea 


that men should be brought to as servile a condition as horses. 
. . . But when time had made these chairs common, every loose 
minion used them, so that which got at first so much scandal was 
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the means to convey those privately to such places where they 
might give much more, ... so various are the fancies of the 
times I 

In the first chairs the poles were carried on the shoulders of 
the bearers, but soon this was altered and the poles were 
carried in the hand, leather bands being passed round the 
shoulders to help to support the weight of the chair. The 



FIG. lO. A SEDAN CHAIR IN CHINA TO-DAY 
From Price’s The Middle Country. Copyright 1925 by the World Book Company, 
Publishers, Yonkers-on-Hudson, New York. 


poles were so arranged that the chair could be carried up and 
down stairs in a horizontal position. The sedan was thus a 
great convenience to invalids, for it could be taken into the sick 
room and the invalid conveyed without exposure to the outer 
air, to medicinal baths or elsewhere for treatment. 

In 1634 Sir Saunders Duncombe, a gentleman-pensioner 
knighted by James I in Scodand in 1617, held a monopoly in 
the hiring or sedan chairs. His patent gave him the right 
“to put forth and lett for hire” these chairs for a period 
of fourteen years. He had explained in his petition that 
“ in many parts beyond the seas, the people there are much 
carried in the streets in chairs that are covered; by which 
means very few coaches are used amongst them.” As 
a result, he was given permission to “reap some fruit and 
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FIG. 12. A JAPANESE TRAVELLING CHAIR 


fot four shillings a day or twenty shillings a week, which was 
about the same as was charged in London at the beginning of 
the eighteenth century. In 1702 Defoe wrote that he was 
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cattied to coffee-houses “in chairs which are here very cheap — 
a guinea a week, or a shilling per hour; and your chairmen 
serve you for porters, to tun on errands, as your gondoliers do 
at Venice.” The chairs were in use in Edinburgh at a later 



FIG. 13. A TYPICAL STREET SCENE IN GEORGIAN ENGLAND 
The Palace Gate, St James’s, London. 


date than in England, and by 1789 there were 238 in use in that 
city, fifty of which were private property. 

Private chairs were often luxuriously upholstered and 
beautifully decorated, some of the greatest French artists not 
disdaining to embellish their panels. Often the outside of the 
rbatV was painted and gilded and the inside lined with crimson 
velvet. Public chairs were made of leather — generally black 
or dark green — stretched over a wooden frame. 

Latterly the sedan became much larger and consequently 
more ungainly. Dickens tells us of a chair that was “origin- 
ally built for a gouty gentleman with funded property, would 
' hold Mr Pickwick and Mr Tupman at least as comfortably as a 
modern post-chaise ! ” This was on the occasion when Mr 
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Pickwick and Mr Tupman were arrested at Ipswich and 
carried to the Mayor’s house in the chair in question. 

The sedan seems to have disappeared from London before 
the middle of the nineteenth century. In 1836 Fenimore 
Cooper wrote: “Sedan chairs appear to have finally dis- 
appeared from St James’ Street. Even in 1826 I saw a stand 



of them that has since vanished.” ^ In some places their use 
seems to have lingered, however. Discussing the progress of 
the railway in the north of England, a writer tells us that 

in 1854 one was still, so to speak, within hailing distance of the 
days of the sedan chair and the stage-coach. Only seven years had 
elapsed since the last stage-coach from Edinburgh had passed 
through Newcastle on its way to the railway-station at Gateshead, 
and hardly that number of years since, from the steps of her old 
house in Clavering Place, Newcastle, Lady Hawks might have 
been seen entering the sedan chair in which she was accustomed 
to be carried to St Nicholas’ Church.* 

In the days of the sedan (Fig. 13) the streets of London were 
so dark and dreary after nightfall that it was a positive danger 
to be out of doors. Those who travelled by sedan protected 
themselves by hiring Tiakmen,’ who carried torches or lanterns 
to light the way. On the railings of a few old London houses 
are stiU to be seen the iron fixtures in which the linkmen ex- 
tinguished their torches when their duty was done (Fig. 14). 

^ Sketches of English Society. 

^ W. W. Tomlinson, The North-Eastern Railwey : its Rise and its Development^ p, 527. 
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CHAPTER III 

THE FIRST WHEELED VEHICLES 


1. The Invention of the Wheel 

F rom ancient Egyptian illustrations of later forms of 
sledge transport it is clear that an attempt to reduce 
friction was made by the introduction of rollers between 
the runners and the ground, as we have seen (Fig, 4). 
Wooden rollers were placed in front of the sledge as it pro- 
gressed, and were taken from behind when it had passed over 
them, thus allowing it to be more easily moved forward. 
Rollers’ in the form of tree-trunks, were probably used in this 
way from the earliest times in moving heavy masses of stone. 
Continued progress could be maintained by the use of only 
three rollers, and by slewing the leading roller before it took 
the weight the stone could easily be steered in any direction, 
or round obstacles. 

The exact date of the invention of the wheel we do not 
know.^ But once the rollers became attached to the sledge 
no great interval can have elapsed before it was borne in upon 
man that a roller was neither necessary nor desirable, and that 
two ‘slices’ from its extremities would serve the same purpose 
equally well. As far as can be ascertained rollers were super- 
seded by wheels and axles somewhere between 4000 and 1500 
B.c. It is interesting to remark that, although beautifully 
wrought wheels are depicted in the art of ancient Egypt as 
early as 1560 b.c., a painting by Sir Edward J. Poynter, iUus- 
trating the exodus of the Hebrews under Josephus (born at 
Jerusalem a.d. 37), shows huge carts resembling lorries, 
mounted on clumsy disc wheels and hauled by hundreds of 
men with ropes. 

^ Sumerian wheeled chariots were known in Babylonia as early as 300 b.c. A ‘ cart 
wheel ’ is mentioned in Isaiah xxviii, 27-28, but the reference is to a thrashing-machine. 
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The first wheels consisted of solid discs, and wheels of this 
type are to be seen to-day in many places in the East — in 
Burma and Bengal, for instance, they are in common use. In 
some parts of America and in other countries these wheels are 
literally nothing but transverse slices cut off from the trunk of 
some large tree. Larger wheels were adopted when it was 
found that obstacles were more easily overcome by this means. 
They were made of planks fastened together, instead of being 
one-piece discs. Wheels of this kind — planks of wood, 
secured by cross-pieces and roughly cut into a circle — are to be 
found in the West of Ireland to-day. 

The pr imi tive wheel was firmly wedged on to the axle, so 
that wheels and axle revolved together below the cart. The 
axle was held in position by wooden pins in the body of the 
cart, exactly as oars are held in position in a boat by the row- 
locks. The practice of thus fixing the wheels on the axle still 
continues, and carts with wheels and axle in one piece are used 
in Spain, Portugal, South America, and elsewhere. The same 
device is employed in tramcars and railway-carriages. 

Evidently carts with fixed wheels and axles had not been long 
in use before the defects of their construction became apparent 
— especially when the cart was turning a corner. The axles were 
thereupon fixed to the body of the cart, and the wheels allowed 
freely to revolve on them independently of one another. 

The spoke may have originated from the practice of insert- 
ing a lever through a hole in the disc wheel to give assistance 
on a rough road or with a particularly heavy load. The 
advantages of having several holes at different places in the 
disc would then be obvious, and it was probably in this way 
that the crude spoked wheel originated. Finally a wheel of 
three pieces was evolved — a central pierced piece, the nave; 
the outside rim, or felloe; and the cross-pieces, or spokes. 
This design, besides reducing the weight of the wheel, 
rendered possible a greater circumference — a decided advan- 
tage, for a large wheel moves with less friction than a small 
one. The skilful construction of spoked wheels gradually 
improved, and in some cases they were the subject of beautiful 
workmanship. 
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HILL DANDI USED IN PLACE OF WHEELED VEHICLES ON 
STEEP ROADS ROUND DARJEELING 




have been in use without change of design for over two hundred years. 
Photo Science Museum, South Kensington 


The First Wheeled Vehicles 

The discovery of bronze collars for chariot wheels in 
Heatheryburn Cave (Durham) suggests that in Britain spokes 
were in use as early as the Bronze Age. Wheels found in the 
Swiss lake dwellings show spokes arranged as a brace and not 
as they are arranged to-day. They, with the wheel, were cut 
from one piece of wood. A bronze wheel found in the same 
parts had a diameter of 19J inches with four spokes arranged 
as in a modern wheel. In the early Iron Age wooden wheels 
were evidently used, because beautifully turned wheel-caps 
have been found at Glastonbury. Iron tyres of chariot wheels 
have been unearthed in Yorkshire. 

Subsequently the wheel was further improved and greater 
strength obtained by ‘dishing,’ or making it dish-shaped. In 
the first wheels the spokes all lay in one plane, springing at 
right angles from the nave, so that viewed at right angles to 
the line of axis they appeared flat. By means of this ‘ dis hin g’ 
of the spokes, or making the 
wheel concave on one side and 
convex on the other, the form 
changed to a conical surface. 

Not only does this give greater 
strength, but more space is 
allowed between the wheels for 
the body of the vehicle, and 
any mud which may be encoun- 
tered is thrown off the rim away 
from the vehicle. 

Although bent timber in 
either one or two pieces served 
at an early date as the rim of the 
wheel, it was not used in modern 
times for this purpose until (first 
by Joseph Jacob) 1769. In the -- “oTw™ 

Cairo Museum of Antiquities 

is a chariot-wheel (Fig. 15) found in the tomb of luaa, father- 
in-law of Amen-hetep III, who lived about 1400 b.c. For 
five-sixths of its length the rim is in one piece of wood, which 
was probably steamed and bent mto shape, and is completed 
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by the jointing-in of a shorter piece, the joints being covered 
with gilded plaster. 

In 1805 Thomas J. Plunknett patented the ‘artillery’ wheel, 
in which a metal nave is formed with two flanges between 
which the spokes are clamped. This wheel received its name 
from being first used for the transport of guns. It is interest- 
ing to note that about 1830 it was used on Hancock’s steam 
carriages,^ and was later generally adopted as the type for the 
wheel of the modern motor-car.^ 

As a burden-bearing device the wheel with a horizontal 
axle did not originate in ancient Egypt, but apparently some- 
where in Asia. In this connexion it is of interest to mention 
that in 1928 an expedition in South America discovered, at 
Tiahuanaco, two huge stone wheels each over 6 feet in 
diameter and about 18 inches in breadth, with their centres 
pierced for axles. Before this discovery it was always thought 
that the wheel was unknown to American aborigines, and its 
absence often had been used as an argument in proof of the 
extreme antiquity of the race and to refute the Asiatic origin 
claimed for it by some authorities. If the stone wheels of 
Tiahuanaco were used for transport it would not only disprove 
these claims, but also would solve the mystery as to how these 
prehistoric people transported immense masses of stone over 
long distances. Some of the blocks used in the construction 
of theic temples weigh over 100 tons, but slung to axles be- 
tween such huge wheels as those mentioned — the width of 
which would prevent them from sinking iuto the earth — ^these 
enormous blocks of stone could be transported without 
difficulty. That the wheels were not Spanish mill-wheels 
seems evident, for there are no records or even traditions of 
the use of such wheels m the vicinity, where there is nothing — 
and never was anything as far as is known — that could be 
ground by mill-wheels. Two similar stone wheels were found 
buried in the earth in the excavations of the Code ruins in 
Panama, and here again there appears no reason why a mill 
should have been used in this arid, non-mineralized district. 

1 See p. 205. 

* The use of tyres is dealt with in a later chapter (s6e pp. 94-95). 

64 



The Romance of Transport 

representations of battles than of domestic scenes, we know 
a great deal more of their chariots than of their carts. In a 
tomb at Thebes is depicted a travelling car, carrying an Ethi- 
opian princess to the Egyptian Court. This was probably the 
same type of vehicle as the “wagons” sent by Joseph to Canaan, 
and similar to that in which Strabo, the Greek historian, made 
a journey in Egypt. This vehicle was very similar to the war- 
chariot, but had closed sides and was drawn by a pair of oxen 
instead of by horses. The wheels had six spokes, and over the 
body was a kind of umbrella, fixed on a rod rising from the 
central or back part of the car. The harness was simple, the 
reins being similar to those used for horses and furnished with ■ 
a bit. 

War-chariots were an important part of the Egyptian army 
at the time of the Exodus, and they are mentioned through- 
out the succeeding dynasties. About 1500 b.c. Thutmose III 
went into batde in “a glittering chariot of electrurri.” Not 
only did he slay the leader of the enemy, but also captured 
their princes and “their chariots, wrought with gold, bound 
to their horses.” Great numbers of chariots were used in 
warfare, and on the east front of the Temple of Luxor is 
depicted a victory in which a hundred men are engaged 
in chariots. This work is believed to have been executed 500 
years before the time of Moses. In the fourteenth century 
B.C., when the Egyptians defeated the Syrians at Megiddo, 
nearly a thousand chariots were captured. When the Hittites 
fought Rameses II they had over 2500 chariots on the field of 
battle. Incidentally, their chariots were larger and more 
heavily built than those of the Egyptians and carried three 
men — driver, bowman, and shield-bearer. At the battle of 
Gilgal the Philistines are stated to have had 50,000 chariots 
engaged, and on one occasion David captured 4000. 

The light chariots (Fig. 16) of the Egyptians enabled them 
to secure the fullest advantage from the speed and breeding of 
their horses, which at that time were considered to be the finest 
in the world. The Egyptian chariots were sometimes square, 
but more often they were semicircular or horse-shoe shape, 
■with the curved front toward the horses. The sides were 
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lower than the front, and the floor was near to the ground, 
making it easy to step in and out. Usually the wheels were 
from 2 feet 6 inches to 3 feet 3 inche^s in diameter, and the body 
was either open or covered with skins or basket-work. The 
car was supported by a pole, which, curving upward, joined a 
wooden yoke fitted on the necks of the horses. Sometimes 
the horses were attached to an iron bar, which passed through 
a ring at the end of a pole, giving them more freedom in 



motion than they obtained with a fixed yoke. These chariots 
carried two persons standing upright, and as there was no 
springing, and as the wheels were small, riding in them must 
have been very uncomfortable — ^to say nothing of the mud and 
dirt to which the occupants would be exposed by being so near 
to the ground. They were used in vast numbers, however, 
and they were capable of being driven at a great speed — 
practically as fast as the horses could gallop. They were par- 
ticularly useful in the narrow streets of the cities and on 
mountain roads, which were often only about 4 feet in width. 
They were regarded as a valuable part of an army’s equipment, 
and seem to have been used in warfare even before mounted 
horsemen were employed. 

Chariots were introduced into Egypt by the Hyksos, or 
Shepherd Kings, in the eighteenth century b.c. They were 
not common by the Nile, however, until 1600 b.c. at the rise 
of the Egyptian Empire two centuries later. Thus, when 
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Tutankhamen’s craftsmen, in the middle of the fourteenth 
century b.c., made the magnificent chariots that were found in 
his tomb, this type of vehicle had been in use in Egypt for 
about 250 years. The chariots of the Assyrians were similar 
to the Egyptians’ except that they were completely panelled at 
the sides and sometimes had a shield at the back. 

The chariot spread from Egypt to other countries, and was 
used extensively in war on the plains of Asia. Jabin, the king 
of Canaan, had 900 chariots ; David took 700 chariots from the 
Kings of Syria, and 1000 from the King of Zobah. Solomon 
had 1400 chariots, and his merchants supplied Northern Syria 
and the surrounding countries with chariots at a cost of 600 
shekels (or about each. In the Song of Solomon we are 
told that Solomon built a state chariot of cedar with pillars of 
gold. The prophet Nahum, describing the future woes of 
Nineveh, speaks of “the noise of a whip, and the noise of 
the rattling of wheels, and of the prancing horses, and of the 
jumping chariots.” ^ The type of vehicle illustrated in the 
Egyptian sculptures seems to have been in more or less 
common use throughout the ancient world, and it existed as 
a general means of transporting man for at least 2000 years. 

It is interesting to find that Homer (who lived about 
1000 B.c.) in his description of the car of the goddess Juno, 
uses the same terms as md Moses (who lived at least 500 years 
earlier) when describing the wheels on which moved the great 
cauldron used by the priest. The terms include axles, wheels, 
cups, felloes, tyres, and spokes — evidence that chariots must 
have existed long before these times to allow of such technical 
terms coming into general use. In the fifth book of the Iliad 
we are told how Hebe fitted 

the whirling wheels on the iron axles of the swift chariot. The 
wheels had each eight brazen spokes, the felloes were of gold 
secured with brazen tyres all round, admirable to the sight. The 
s^t was of gold, hung by silver cords ; the beam [or pole] was of 
silver, at the end of which was hung the golden yoke and the 
golden reins. 

^ Nahum iii, 2. 


68 



PLATE XIII 





PLATE XIV 



The First Wheeled Vehicles 

3. Chariots of the Greeks, Romans, and 
Early Britons 

There is a general similarity between the chariots of the 
Egyptians and those of the Greeks and Romans. Although 
we read of solid metal chariots, both brazen and bronze, the 
Greek chariots were generally made of wood. Hesiod, who 
flourished in Greece about 73 5 b.c., records that not less than 
a hundred varieties of wood were used in their construction. 
Sometimes the framework of the chariots was of brass, and the 
two wheels were sometimes of wood and sometimes of metal. 
The body was open at the back, but without a seat, and usually 
two persons were carried, one to drive and the other to fight. 

The chariots used in war by the early Greeks were carved in 
front and rather higher than those of the Egyptians. Around 
the inside of the body there was fitted a curious basket- 
like rim; on which the passengers could sit. In these Greek 
chariots there was never more than one pole, although the 
Lydians used two, or sometimes even three, poles. Chariots 
were used at the siege of Troy, and Homer tells us that the 
chief warriors on both sides went into batde and fought from 
their chariots. In later times the Greeks used chariots only for 
processions, on state occasions, or for amusement. Chariot- 
racing formed an important part of the Olympic games. 
Erectheus, King of Athens, is reputed to have been the first to 
drive four horses, but it later became general in the chariot 
races to attach four horses to each chariot. Occasionally even 
five horses were yoked abreast. 

Later other types of carriages were used by the Greeks, and 
some are illustrated in the famous Elgin Marbles. Such 
carriages were used in the state processions and often were 
built of ebony or other fine woods. They were covered or 
inlaid with ivory, gold, or silver-gilt, or were adorned with 
bas-reliefs, pictures, and statues. The insides were generally 
richly ornamented and decorated with materials of silk, velvet, 
and tapestry of the richest colours, wrought with gold, silver, 
pearls, or precious stones. On the sfeats and floors were 
spread soft -skins and luxurious cushions. These vehicles 
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included state carriages, ‘family sociables,’ wagons, and litters. 
The apene, a light carriage largely used by the Grecian ladies, 
had two or four wheels and was drawn by four or more horses. 
It was enclosed by curtains, which were carefully drawn to hide 
the passengers, and the interior was fitted with cloth, leather, 
or goat-skins. As an old blind man, Timoleon (41 5-337 b.c.), 
the illustrious Greek general who brought Sicily into pros- 
perous tranquillity, is said to have driven into the Forum on 



FIG. 17, A FOUR-HORSE ROMAN RACING CHARIOT 


the occasion of an important debate, and delivered his opinions 
from his apene. Homer tells us of the charming Nausicaa 
taking the family washing to the shore in a four-wheeled 
wagon ! A lighter carriage, described by Herodotus, was two- 
wheeled and surrounded with silken curtains, or sometimes 
the body consisted of a kind of oval-shaped wickerwork 
carriage not unlike a large basket. The horses’ harness was 
of soft and well-tanned leather, often worked with gold, and 
the collar or neck-strap was inlaid with gems. Sometimes, 
too, bands or threads of gold were interwoven with the horses’ 
manes. 

As the Romans increased in power they adopted the war- 
chariot, or currus, which the Etrurians in the neighbouring 
country had used for many years. In passing we may men- 
tion that the Etmrians are believed to have been the first people 
to place an awning over the open car. The currus was drawn 
by two or more horses — sometimes four were used without 
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pole or yoke. In addition to the currus the Romans had a 
variety of other vehicles, and, realizing their importance for 
military and other purposes, they constructed a sy-stem of 
wonderful roads. ^ 

One of the earliest of these other vehicles was a four- 
wheeled wagon called the arcera. This was chiefly used for 
carrying agricultural produce, and for the transport of goods 
and baggage, or arms and valuables taken from the enemy. 
According to Plutarch, the Roman Consul Emilius had 750 
wagons when, in 170 b.c., he brought home the spoils captured 
from Perseus the last king of Macedonia. One of these wagons 
depicted on the Trajan Column at Rome shows a large square 
basket on four wheels, the rear wheels being a little higher 
than the front wheels. 

Another vehicle popular with the Romans was the essedum, 
the war-chariot of the ancient Britons, brought to Rome by 
Julius Caesar. This chariot is supposed to have been intro- 
duced into Britain by the Goidels some 700 years b.c. It did 
not at all resemble the Egyptian chariot, on which the Roman 
currus was based, for it was fitted with a seat — ^fcom which it 
derived its name — and had larger wheels. The entrance was 
in front instead of at the back, and the pole did not end in a 
yoke on the horses’ necks, but was horizontal. It was so wide 
that the driver could stand on it, and if necessary could drive 
from the end of the pole, or leap off it and stand before the 
horses. Of these chariots Cicero wrote, “There appears 
to be very little worth bringing away from Britain except 
the chariots.” The essedum attracted considerable attention 
among the Romans, and, beautifully decorated, it became the 
fashionable pleasure carriage. It was used also as a travelling 
carriage by emperors and generals and could be hired at post- 
ing stations. In later times it was much used for the speedy 
carrying of dispatches to the more distant parts of the Roman 
Empire in France, Spain, and Germany. 

The essedum is of particular interest inasmuch as it is con- 
sidered to be the prototype of all vehicles of the curricle or gig 
class. The first development in this direction was the Roman 

^ The Romans introduced paved roads about 300 b.c. 
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one-hofse cisiumy which bears an extraordinary resemblance to 
the modern gig. It was a kind of cabriolet with two, three, 
or even four horses, and became the most popular Roman 
vehicle. It was the post-chaise of the Roman Empire, and in 
due course was fitted with very large wheels for the purposes 
of speed. The seats were soft-cushioned and suspended by 
straps to minimize the jolting. Seneca (4 b.c.-a.d. 65), the 
famous Roman philosopher and tutor to Nero, said, “You 
may ride long and comfortably in the cisium” 

Another comfortable carriage, the pilentum, had a canopy 
roof supported on four light pillars. Pliny mentions the 
carruca, a four-wheeled carriage of Imperial Rome, used both 
in the cities and for long journeys and resembling the phaeton, 
so popular in England toward the close of the eighteenth 
century. Nero travelled with great numbers, and on one 
occasion was accompanied by no less than three thousand. 
Many were gorgeously decorated with bronze, silver, or gold. 
The word carruca was the origin of the English word ‘carriage,’ 
of the French carosse, and of the Italian caro^a. 


4. Early Wheeled Vehicles in Britain 

In Anglo-Saxon times distinguished persons travelled in 
chariots, but they must have found them a very uncomfortable 
means of transport. Agricultural produce was conveyed in 
carts long before wheeled vehicles were used for passengers. 
In the ancient laws of Wales, which were reduced to a code by 
Hywel Dda, who reigned from a.d. 942-948, the ‘qualities’ of 
a three-year-old mare are described: it is able to “draw a car 
up hill and down hill and carry a burden.” 

Carts are first mentioned in England in the Cartulary oj 
Ramsey Abbey, from which we learn that on certain manors in 
the time of Henry I (1100-35) there were included “three carts, 
each for four oxen or three horses.” A contemporary illustra- 
tion, in an illuminated manuscript of the Book of Genesis in 
the Cottonian Library, shows a kind of hammock-wagon, which 
is supposed to have been in use in England about the twelfth 
century. Although the drawing shows a figure in the wagon 
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representing Joseph on his way to meet Jacob in Egypt, the 
wagon depicted is believed to be a travelling carriage of the 
artist’s own time (1100-1200). 

Although the old chroniclers often used the word ‘ carriage ’ ^ 
they did not intend it to have its modem meaning. In those 



FIG. 18. A STATE CARRIAGE OF THE FOURTEENTH CENTURY 


days a carriage might have been anything on wheels — as, for 
instance, an agricultural wagon or simply a baggage-cart. 
Thus, when we read of some great personage making a journey 
accompanied with numbers of ‘ carriages,’ we must remember 


that these were simply luggage- 
carts, each consisting only of a 
square wooden box mounted 
on two wheels. Even the car- 
riage of King John (1199-1216), 
for example, was of the most 
primitive construction and with- 
out springs. The body rested 



directly on the axle, the wheels ^ travelling carriage op 

, . 1, ’ THE POURTEENTH CENTURY 

being to all appearances cut out 

of solid pieces of wood, ornamentally carved and bound with 
a thick wooden tyre. Travelling in such early carriages must 
have been an uncomfortable experience, for there were no 
springs (Figs. 18 and 19), and the jolting over the rough roads 
could only be minimized by the use of cushions. 


T ‘ Catriage ’ is the corruption of the old English •word ‘ caroche ’ or ‘ caroach,’ 
originally derived from an Italian word earro, ‘ a car,’ and later abbreviated into ‘ coach ’ 
(see also p. 82). 
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There are some interesting illustrations of early carriages 
in that famous fourteenth-century manuscript the Luttrell 
Psalter, One shows a luxurious carriage drawn by five horses 
with postillions. It is mounted on four wheels, each with six 
spokes and rims studded with nails, the body being covered 
after the style of a caravan (Plate XII, yi). Another figure 
shows a two-wheeled cart carrying sheaves of grain, the driver 
standing on the shafts flicking the leading horse with a long 
whip (Kg. 20). A third illustration depicts an open cart 



FIG. 20. HARVEST CART BEING DRIVEN UPHILL (ABOUT I340) 
From the Luttrell Psalter. 


drawn by three horses and driven by a monkey (Plate X, B). 
Here again the wheels are heavily studded. 

In those times gaily decorated carriages were bequeathed by 
will from one noble to another, and such a gift was greatly 
esteemed, for some of the carriages were valuable. In Richari 
IPs reign, for instance, one Roger Rouland received £400 
sterling “for making the Queen’s chariot” destined for Queen 
Isabella. In Edward Ill’s reign John le Charer received 
£1000 for a carriage for Lady Eleanor, the King’s sister. 
When we remember that in these times an ox cost about 
thirteen shillings, a sheep one shilling and fivepence, and a 
fowl one penny, we realize the great value placed on these 
early carriages. 

The mode of thought under the feudal system had a great 
deal to do with the fact that carriages did not become popular. 
In those days every one rode horses or mules — ^masters and 

74 



The First Wheeled Vehicles 

servants, husbands and wives, clergy and laity. It was of 
the greatest importance to the feudal lords that their vassals 
should be always able to serve them as horsemen, and they 
thought that if they rode in carriages horseback-riding would 
become uncommon and men would become unfit for military 
service. In 1294, in the reign of Philip the Fair of France, a 
law was passed forbidding the use of coaches, the idea being 
that the lolling in comfort in decorated carriages would result 
in the degeneration of a race of hardy horsemen. The pre- 
judice continued for a long time, and in 1564 we find Pope 
Pius IV exhortiag his cardinals and bishops not to ride in the 
new coaches, but to leave them to women. Edicts were issued 
and laws made against the indolence of riding in coaches, 
and all and sundry were impressed with the fact that they 
should travel on their riding horses. In the sixteenth century 
the public entry of any noble personage into any place, or 
departure from it, was nearly always made on horseback. 
All works dealing with the Papal ceremonies mention state 
horses or state mules, but there is no mention of a state coach 
or body of coachmen. 

Wheeled carriages for pleasure were not introduced into 
England until the reign of Queen Elizabeth, and the Queen’s 
own vehicle was the first to be distinctly called a ‘coach.’ It 
was in this coach that the Queen drove from Somerset House 
to St Paul’s Cross to return thanks for the destruction of the 
Spanish Armada. Her attendants rode in another carriage, 
in which were two ‘boots’ — or odd-looking seats — ^for two of 
her officers. The Queen’s coach had four spoked wheels set 
in a thick wooden rim. When we consider the state of the 
roads at that time, and that the coach was devoid both of 
cushions and of springs, we may form some idea of the dis- 
comfort it occasioned. As carriages soon became fashionable, 
however, such discomfort was patiently borne. 

At first the use of coaches was confined to state processions, 
but soon wealthy people in London came to use them, and 
later they became popular aU 6ver the country. The nobility 
concentrated their attention upon outdoing each other in the 
design of their coaches and in the number of horses used to 
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draw them, which number was incteased from two sometimes 
to eight. Although coaches excited much wonder wherever 
they were seen, they were for many years little better than 
wagons and were, indeed, known by that name. For instance, 
we read of “that valyant Knyght” Sir Harry Sidney, who in 
1 5 83 on a certain day entered Shrewsbury “in his wagon, with 
his trumpeter blowynge very joyfiill to behold and see”! 

Without springs, and pitching over stones and into ruts, 
these wagons must have resembled ships in a heavy sea. We 
are told that the passengers were “tossed, tumbled, rumbled 
and jumbled about in them.” Roads were no respecters of 
persons, and it was not uncommon for juries, prisoners, and 
court officials to be kept waiting while the judge’s carriage was 
dug out of a bog or hauled out of a ditch by farm-horses 1 
Some attention was given to the passage of royal personages, 
for when a king or queen made a journey by road it was the 
custom for all the labourers and masons to turn out to repair 
the roads and bridges, so that they would be secure at least 
until the royal party had passed 1 
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CHAPTER IV 


STAGE-WAGONS, HACKNEY-CARRIAGES, 
POST-CHAISES, AND CABS 

I. Stage- wagons 

L ong wagons,’ ‘wains,’ or ‘machines,’ as they were 
sometimes called, were introduced into England about 
-^1564. Used regularly for the transport both of 
goods and passengers between the chief towns, these wagons 
developed into roomy vehicles, capable of carrying about 
twenty passengers as well as goods. Some had ‘boots’ pro- 
jecting 'at the sides, and probably ‘outside passengers’ were 
carried at a lower fare than that paid by those who travelled 
in the main part of the covered wagon. The wheels were 
broad, and the wagon was drawn at a walking pace by six, 
eight, or even more horses, which usually completed the 
entire journey without being changed (Fig. 21). These wains 
at first carried a heavier class of goods than that carried by 
pack-horses, and later, when the stage-coach was introduced, 
they continued to be used for less urgent transport than was 
coach-borne. They continued to carry the great bulk of 
the merchandise of the country (where water transport was 
not available) until the coming of the railways. 

The long carrier’s wagon — known as a ‘stager’ — was the 
only vehicle for conveying travellers until the middle of the 
seventeenth century, when the stage-coach was introduced. 
Stagers had neither seats nor furnishings, straw being littered 
on the floor, on which the passengers could sit or lie during 
the weary hours of the journey. The wagons were so cumber- 
some, and the roads were in such a deplorable condition, that 
the rate of travel was only about ten to fifteen miles a day. 
Despite this slow rate of progress the stage-wagons were a 
great convenience in a country in which travel and transport 
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were matters of considerable difficulty. Writing in 1617, 
Fynes Moryson says of these stagers: “Carriers have long 
covered wagons in which they carry passengers to and fro, but 
this kind of journeying is very tedious, so that none but women 
and people of inferior condition travelled in this sort.” By 
1640 stage-wagons had increased their rate of travel to about 
four miles an hour. About this time a string of stage-wagons 



Hi;, ffii A m sot ® sr 

TEKTEUDEN, 5TAPLEHtrRST, BtDDENF)EN, KEADCORN AND TOWN SUTTON, 

STAGE WAGGON; 

Sets out from Tenter den every Monday Morning, and arrives at the 
George Inn, Borouoh, on Wednesday Morning. 

Returns from thence every Wednesday Evening, and arrives at Ten- 
terden ou Friday Afternoon. 

GOO DS canfully conveyed to the foUowng phots. 

Tenterden, Rolv<?ndpn. Benenden, Cranbrook. Milkhouse Street, Stapleborft, Warden, 

Stile Bridge, Linron, Coxhearh, Town Sutton, Hcadcorn. Smarden, Biddendcn, Witter- 
Woodebureb, Riding Street. Appledore, Brenzer. Brookland, Old &Ncw Romney. 

Chambers and Exall^ Printers, Tenterden, 

FIG. 21 . A STAGE-WAGON (1750), CANVAS-COVERED AND HAULED BY EIGHT HORSES 

travelled regularly between London and Liverpool, starting 
from the Axe Inn, Aldermanbury, every Monday and Thurs- 
day. Ten days were required for the journey in summer, and 
generally about twelve days in winter. 

In one of the first of the Manchester newspapers, Tbe Man- 
chester Mercury {pi KugVi^t 24, 1756), James Pickford announced 
that he had removed his wagons from the Blossoms Inn, 
Lawrence Lane, to the Bell Inn in Wood Street, Cheapside, 
London (Fig. 22). Nine years later ten wagoners advertised 
in the same newspaper that they were under the regrettable 
necessity of raising the price of the carriage of goods to and 
from London, owing to the great increase of toll on the broad- 
wheeled wagons, and to the reduction of the weight they had 
heretofore been allowed to carry, as well as the additional 
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expense at the inns, through the scarcity of hay, and the bad 
crops of oats and beans. They “humbly hope that no person 
wiU take umbrage at it.” In one of the first numbers, if not 

Harr Op’s Mancbejler Mercury 

general A^'cVERTlSER.* 

From TUESDAY Aucmr ty. to TUESDAY Aucutx 14. 1736 [No. aj,^ WcrktfiiKe rf>c 1 nt 1 ueii<»f>fM> 


This is to acquaint all Gentlemen, Tradef- 
mcn, and Others, 

^HAT JAMES PICKFORD, the 

London and Munchtficr W'iggoncr, has removed his Waggoa 
ftoin the in Lavjrence-^Lont^ to the Beft-Inn^ iniVood^ 

firtety Cheap/t<fe^ from whcocc it goes every Wtdnefday : And ‘h is 
other Waggon goes every Saturday^ as ufual, from ihc WhiitBtir 
in B.AjtrighAlb fir at. 

Each Waggon, for the Carriage of Goods and PatTengers, at 
rcafonablc Kates, goes by and through the Towns uodcrmcati- 
oned, wz,. NtuteaflU^under-Une^ CangUton^ Macclesfield^ Stock^ort^ tO 
Mflnchefier \ and delivers Goods for ^ffdon-under-Linei Cldhartp 
jl^chdaht Bolm^ and other adjacent Places, At which Places, 
Gentlemen, ^c, may depend on having thdr Goods, ^c: fafcly 
delivered. By Thtir humble Servant, 

JAMES PICKFORD. 

M B. No Money, Flare, Jewels, cfiina* Ware, Glafs, or Wiic- 
ingtf will be accounted for, unlcfs a t>uc Account of them is de- 
livered to the Book-keeper; And conftant Attendance is givca 
every Day at the abovefaid Inns in Leaden^ to agree with Paf- 
fengcTS to take in Goods. 

JOHNJONES, Bookaper to htth Waggens, 

FIG. 22 . REPRODUCTION OF PICKFORD^S ADVERTISEMENT OF 1756 

the first number of Prescotfs Manchester Journal^ that of No- 
vember 30, 1771, Martha Piclrford, the widow of James Pick- 
ford, notified the public that she had removed such of her 
wagons as had heretofore gone to the Castle and Falcon, 
Aldersgate-street, to her other inn, the Bear, in Basinghall 
Street, London, arriving there every Tuesday and Friday and 
returning every Wednesday and Saturday. 

Later light wagons known as ‘flying wagons’ were 'intro- 
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duced.’^ A curious old English road-bill, dated 1774, ends 
with the sentence: “The Rumsey Machine, through Win- 
chester, hung on steel springs, begins flying on 3rd April from 
London to Poole in one day.” On November 16, 1776, 
Matthew Pickford advertised that his flying wagons travelled 
from Manchester to London in 5I days — the rate of travel 
being thus about 1 1 miles an hour. The wagons left the Swan 
and Saracen’s Head, Market Street Lane, Manchester, on 
Wednesdays at 5 p.m., and arrived at the Swan with Two 
Necks, Lad Lane, London, at noon on the following Tuesdays. 
In the following year this time was reduced to 4I days. 
The Swan with Two Necks was a famous inn in the days of 
carriers, and later, in coaching days, also. It is recorded that 
in 1637 “carriers from Manchester and other places used to 
lodge there.” In the seventeenth century quite a number 
of coaches ‘inned’ there, including those “to and from Lan- 
chester, Wiggon, Liverpool, Manchester, Congertdn, and 
Leake.”** The sign “Swan with Two Necks” is generally 
accepted as being a corruption of “ Swan with Two Nicks,” a 
nick being the distinctive mark placed on the beaks of cygnets 
preserved in those days in the upper reaches of the Thames by 
the Crown and by the Dyers’ and Vintners’ Companies. The 
inn, which was situated in the heart of the city in the “ward of 
Chepe” and close to the Guildhall, certainly dates from Tudor 
times. This we know from an entry in Machyn’s Diary, 
August 5,1556, recording the suicide of a woman who resided 
“near the Swane with ij nekes at Mylke Street end.” As we 
shall see later, it was from the Swan that the first of Palmer’s 
mail-coaches opened up a new era in transport in 1784. The 
ancient inn was demolished in 1865, but the sign (which for 
four centuries was so closely associated with travel and trans- 
port) may be seen still at 65 Gresham Street, at the Milk Street 
end, where it was in 15 56. 

Matthew Pickford was succeeded by Thomas and James 
Pickford, whose flying wagons left the Castie Inn, Wood 

^ The idea was perpetuated in the use of the word ‘ fly ’ for a four-wheeled cab-— in 
its time one of the slowest methods of wheeled transport* 

* De Laune, Present State of London, i68i. 
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Street, London, at four o’clock. They 'flew’ to Manchester 
at a daily average of about forty miles. This service ran three 
days each week in each direction, and the wagons called at 
several towns on the way. Their introduction resulted in the 
development of a considerable traffic in light goods. 

There were also caravans of wagons, which travelled at a 
slower rate than the express flying wagons, leaving London 



FIG. 23. carrier’s wagon OF I760 AT ISLINGTON 


every day for the towns in the North. Later, when the roads 
were improved, and trade consequendy developed, these flying 
wagons helped considerably in the transport of foodstuffs. 
For instance, they brought herrings to inland towns, and 
vegetables to London, for sale at a much cheaper f)rice 
than had been possible in the days of the pack-horse train. 

There was considerable friction between owners of the 
stage-wagons and those who were charged with the repair of 
the roads. The great weight of the vehicles and their narrow 
wheels quickly destroyed tiie road surface, and the matter was 
so serious that it was brought before Parliament. Attempts 
were made to increase the width of wheel tyres to 9 or 10 
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inches/ in order to reduce their effect on the soft roads, where 
the wheels caused ruts over a foot deep. Parliament en- 
deavoured to promote the use of broad wheels by exempting 
wagons so fitted from turnpike tolls and by imposing fines 
upon the owners of the wagons with narrow wheels. It was 
regarded as an unfair hardship that wagoners should have to 
fit broad wheels — they did not see why they should be com- 
pelled to safeguard the road surfaces to make easy the passage 
of pleasure carriages — and as a consequence the Government 
regulations were evaded on every possible occasion. 

2. Coaches and Hackney-coaches 

Coaches differeff from the earlier vehicles in that their bodies 
were suspended from posts or supports. Also, they were 
covered with a roof that was not a canopy but part of the body- 
work. It is not known in which country coaches were first 
used, credit for their invention having been claimed by Spain, 
Italy, and France, as well as other countries. In this con- 
nexion it may be mentioned that the word ‘coach’ is said to be 
derived from Kotzee, a small town in Hungary, where it is 
contended that the first coaches were built. The name of the 
town became associated with the conveyance exactly as in the 
case of later vehicles — ^for eixample, the berlin and the landau 
— ^that took their names from the towns in which they were 
first made. Another suggestion is that the word ‘coach’ is 
derived from the Flemish koetsen, ‘to lie along,’ the name given 
to early Flemish vehicles. This idea is supported by the fact 
that in old account-books there is some coiifusion between the 
two words ‘coach’ and ‘couch.’ * 

Although there exists this uncertainty with regard to the 
beginnings of the coach there is evidence of suspended 
carriages having been exported from Hungary toward the end 

^ It was even suggested that tyres should be made i6 inches in width, it being pointed 
out that tyres of this size would serve to roU the roads fiat I In a work by Daniel 
Bourne, dated 1763, is shown a design for a wagon with four wheels arranged so that 
the track of the front wheels runs inside the track of the rear wheels. As each of the 
wheels has a tyre 14 inches in width the wagon was expected to act as a roller over 
5 feet of road as it passed along on its journey I 
* See also footnote at p. 73* 


82 



Coaches and Hackney-coaches 

of the fifteenth century. What is believed to be one of the 
oldest coaches in existence, now preserved at Coburg, was 
built in 1584 for the marriage of John, Elector of Saxony. 
Coaches certainly were popular on the Continent long before 
they became common in England. In 1560, when there were 
500 in use in Antwerp, there were only two in London and 
three in Paris. In some Italian towns — ^Verona and Ferrara, 
for example — they flourished, but in others there were none at 
all. There do not appear to have been any coaches in Spain 
until 1546. 

In England, in the latter part of the sixteenth century, every 
pleasure carriage was known as a ‘coach.’ John Taylor, the 
waterman-poet, writing in 1623, stated that 

in the year 1564 one William Boomen, a Dutchman, brought first 
the use of coaches hither and said Boomen was Queen Elizabeth’s 
coachman. A coach was a strange monster in those dayes, and 
the sight of them put both horse and man to amazement : some 
said it was a great crab-shell brought out of China, and some 
imagined it to be one of the Pagan temples in which the cannibals 
adore the devil ! 

He added : 

The mischiefs that have been done by them are not to be 
numbered, as breaking of iegges and armes, overthrowing downe 
hills, over bridges, running over children, lame and old people. 

An old picture (Fig. 24) shows Queen Elizabeth on her 
way to open Parliament on April 2, 1571. This was the first 
occasion on which a state coach was used by a sovereign of 
England. The coach was the only vehicle in the procession 
— for the Queen’s retinue rode on horseback — and it was 
drawn by a pair of horses with trappings of crimson velvet 
and was driven by Boomen, the Queen’s coachman. 

In the reign of Elizabeth an attempt was made to enact a 
“Bill to restrain the excessive use of coaches within this realm 
of England,” but it was rejected on the second reading. In 
1659 popular nickname for coaches among Londoners was 
‘hell-carts.’ 
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ftom a Dutch pattern. No entry in the family account-books 
can be found to confirm this statement, but in 1587, when the 
fourth Earl was holder of the title, there is an entry for 



FIG. 25. ONE OF THE EARLIEST HACKNEY-COACHES TO PLY FOR HIRE IN LONDON 


“Coach, a newe, bought in London.” By this date, however, 
most of the nobility and many wealthy commoners owned 
coaches, and enterprising tradesmen hired their carriages out 
by the day. The number of these hired carriages steadily 
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increased, and soon they became known as ‘hackney-coaches.’ 
Hackney — a word that Chaucer used — ^is said to be derived 
from two Dutch words meaning ‘jolting nag,’ and consider- 
ing the condition of the roads of the period it probably did not 
belie its original definition ! 

It also has been suggested 
that the name of the hack- 
ney-carriage originated from 
Hackney, a well-known part 
of London from which the 
first hired coaches used to 
start to Paddington. It is 
pointed out, however, that 
the use and spelling of the 
word scarcely seem to bear 
out this suggestion. More 
probably the word is derived 
from haquenee, an old French 
word meaning ‘common.’ 

Pepys, in his diary of 1662, 
writes of riding in a “hac- 
quenee to Woolwich.” 

At first hackney-coaches 
remained in the owners’ 
yards until sent for, but in 
i6ij a aptain BaUey used " 

a regular stand at the ]V[2,Y“ He sat on one of his horses, and was equipped with a 
■t ^ • ,1 r^, jr !• short whip. He carried hammer and nails so that 

pole in tllC otrancl tot ins * running repairs* could be earned out expedi- 

four coaches, an innovation 

which seems to have met with general approval. Lord Staf- 
ford wrote : “ Everybody is much pleased with it, for whereas 
before coaches could be had but at great rate, now a man 
may have one much cheaper.” Apparently the hiring of these 
coaches was peculiar to London, for Fynes Moryson, writing 
in 1617, tells us that “coaches are not to be hired anywhere but 
in London. For a day’s journey a coach with two horses is 
let for about ioj. a day or 15^. with three horses, the coachmen 
finding the horses’ feed.” 
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Hackney-coaches soon became so popular that John Taylor, 
the poet already mentioned, in a pamphlet. The World run on 
Wheels, bewailed their introduction, complaining that when 
the Court was at Whitehall the watermen lost 500 fares a day. 
Although at first the number licensed was restricted (to fifty 
in 1625), they continued to increase in numbers in spite of the 
opposition of the King and the Court, who thought they 
would break up the roads. In 1634 they could be hired at all 
the principal inns of London; sixteen years later there were 
as many as 300, and twelve years still later 400, available for 

hire in London. Shortly after 
the Restoration (1660) King 
Charles issued a proclamation 
forbidding hackney-carriages to 
ply for hire in the streets, but 
Pepys informs us that, “not- 
withstanding this was the day 
of the Kmg’s proclamation 
against hackney-coaches coming into the street to stand to be 
hired, yet I got one to carry me home.” By 1694 the number 
of coaches had increased to 700, despite the fact that a tax of 5(^5 
was imposed on each vehicle. Pepys continually speaks of 
hiring coaches for use in London and to go to Deptford and 
Woolwich, in his journeys to the dockyards on business for 
the Admiralty. 

Hackney-coaches were often used duriag the Plague to 
carry sufferers to the pest-house, and Defoe, in his Journal of 
the Plague Year, teUs us of an order (among others) issued 
by the Lord Mayor concerning the use of hackney-coaches. 
This was to the effect 



FIG. 27. A COACH OP I74O 


that care be taken of hackney-coachmen, that they may not (as 
some of them have been observed to do) after carrying infected 
persons to the pest-house and other places, be admitted to 
common use till their coaches be well aired, and have stood 
unemployed by the space of five or six days after such service. 

In 1672 there was an agitation against the coaches, organized 
by certain “inne-holders, sadlers, cordwayners, sword-cutlers, 
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watermen,” and others of London, who fancied themselves 
injured by the innovation. Despite this opposition they con- 
tinued to find favour until the end of the eighteenth century, 
by which time the vehicles had become very much larger. 
Their size may be judged from the fact that two boys who 
were settling an argument with their fists, having attracted the 
attention of a member of the newly formed police force, were 
pushed into a near-by coach and told to fight it out there! 
Hackney-coaches were greatly in favour with the young 
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gallants, and many were the wild pranks they played at the 
expense of the coachmen, who, however, seem to have enjoyed 
the jokes more often than not. It is recorded that on one 
occasion a hackney-coach was called to the British Coffee- 
house in'Cockspur Street to take up the Prince of Wales, after- 
ward George IV. His Royal Highness insisted on driving 
himself, and the coachman on being asked his opinion of his 
fare’s driving replied; “The Prince isn’t such a bad driver, 
but he didn’t take the crossings and corners careful enough for 
a regular jarvie ! ” 

In Sketches by Bo^ Dickens teUs us of 

a hackney-coach stand under the very window at which we are 
writing; there is only one coach on it now, but it is a fair speci- 
men of the class of vehicles to which we have alluded — a great, 
lumbering, square concern of a dingy yellow colour (hke a bilious 
brunette), with very small glasses, but very large frames; the 
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panels are ornamented with a faded coat of arms, in shape some- 
thing like a dissected bat, the axletree is red, and the majority of 
the wheels are green. The box is partially covered by an old 
great-coat, with a multiplicity of capes, and some extraordinary- 
looking clothes ; and the straw, with which the canvas cushion is 
stuifed, is sticking up in several places, as if in rivalry of the hay, 
which is peeping through the chinks in the boot. The horses, 
with drooping heads, and each with a mane and tail as scanty and 
straggling as those of a worn-out rocking-horse, are standing 
patiently on some damp straw, occasionally wincing, and rattling 
the harness ; and now and then one of them lifts his mouth to the 
ear of his companion as if he were saying, in a whisper, that he 
should like to assassinate the coachman I 


3. Post-chaises 

Travelling ‘post’ seems to have originated with the Romans, 
who established a system of letting out public vehicles for hire 
during the time of the Emperors Augustus and Tiberius. The 
vehicles were stabled at inns or post-houses, separated by 
distances of five or six miles and situated on the great main 
toads of Italy, and also on many of the Roman roads in Europe 
and Asia. At each post-house some twenty or thirty horses 
were kept in readiness for hiring. Although the main pur- 
pose of these post-houses was to assist in the carrying of 
messages, their services were found to be so much in demand 
that additional horses and vehicles became necessary for the 
use of travellers. The chief vehicles used were the essedum. 
Dr two-wheeled chariot, the cisium, or gig, and the rhedum, or 
four-wheeled wagon, drawn by four or six horses or mules. 
Some idea of the speed at which these public vehicles travelled 
is gathered from the fact that Cesarius, a magistrate in the 
time of the Emperor Theodosius, posted from Antioch to 
Constantinople — a distance of 665 miles — in six days, thus 
averaging about six miles an hour. 

TraveUing by post was common in France in 1664, and was 
introduced into England in 1743 by John Trull, who obtained 
a patent for hiring carriages for cross-country work. These 
carriages, known as ‘post-chaises,’ generally were drawn by 
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one horse in a pair of shafts. At first they had two wheels, 
and at the front a door that was hinged at the bottom; there 
was a window on each side. Later four wheels and two or 
more horses were used, a postillion riding on one horse of 
each pair. The body was larger, and was fitted with a mov- 
able hood or ‘calash,’ arranged to open or close as desired. 
Horses were changed at the end of each stage, relays being 
kept at post-houses. The first organized relay was instituted 
between London and York (in 1650-53) by John Hill. The 
post-chaise became very popular, and was seen in all parts of 
the country. Mentioned in all forms of literature of the 
middle of the eighteenth century, it was the fast travelling 
carriage of the eighteenth and early nineteenth centuries. 

An interesting advertisement appeared (on April 17, 1767) 
in Crutwell’s Sherborne, Shaftesbury, and Dorchester Journal : 

The Proprietors of the 
FROME STAGE-MACHINE, 

In order to make it more agreeable to their Friends in the West, 
have engaged to set out Post Chaises from the Christopher Inn in 
Wells every Sunday, Tuesday, and Thursday evenings, at Five 
o’clock, to stop at the George Inn, at Shepton Mallett, and set out 
from thence at a quarter past Six, to carry passengers and parcels 
to Frome, to be forwarded from thence to London in the One Day 
Flying Machine, which began on Sunday, April the 12th, 1767. 
Also a Chaise from Frome every Tuesday, Thursday, and Saturday 
evening, to Shepton and Wells as soon as the Coach arrives from 
London. 

Performed by 

R. Messeter, at the Crown, at Thatcham, and 
J. Hitchcock, at the Catherine Wheel, Beckhampton 


4. Cabs 

Hackney-carnages femained in use until superseded by the 
more convenient ‘cab,’ which derives its name from an ab- 
breviation of the French word cabriolet, a hooded gig on two 
wheels. Cabs were introduced into Paris about the middle of 
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the seventeenth century, and were known there as cabriolets de 
place. The first cabs in Paris were those of Nicholas Sauvage, 
who lived at the sign of Saint-Fiacre, and so public carriages 
in France are to-day called fiacres. Cabriolets — graceful 
single-horsed carriages — were introduced into London early 
in the nineteenth century, and in 1823 licences were granted 
for r«7elve to ply for hire. A newspaper of April 23 of that 
year states “that cabriolets were, in honour of his Majesty’s 
birthday, introduced to the public this morning. They are 
furnished with a book of fares, which are one-third less than 
the hackney-coaches.” An illustration of one of these first 
cabriolets shows a curious vehicle running on two wheels, 
with a hood and curtains in front for the protection of the 
passenger in bad weather. The driver sat on a small seat at 
the side of the passenger. 

An objection to the hackney-carriage was that if a single 
person hired one the fare was as much as if four persons rode 
in it. They had a monopoly for carrying passengers in Lon- 
don, and consequently there was at first some opposition to the 
introduction of cabs, and it was some time before they were 
successful. In 1805 nine cabriolets wereTicensed, however, 
and started to ply for hire, but only in certain areas. In 1823 
twelve more were built, and by 1830 over a hundred and fifty 
were plying for hire in London. They carried two passengers, 
the driver sitting beside them, but partitioned off. The body 
was fitted with a collapsible hood, and a ‘knee-flap’ afforded 
protection to the passengers in bad weather. 

Several experiments were made in their design, one (in 1834) 
by Joseph Aloysius Hansom, the architect of Birmingham 
Town Hall. The body was “almost square and hung in the 
centre of a square frame,” and the driver sat on a small seat on 
the roof, the doors being in front. The wheels were extra- 
ordinarily large — 7 feet 6 inches in diameter — being slightly 
higher than the vehicle itself. This pioneer vehicle never 
plied for hire, and many alterations were made to the design 
before the final and familiar type was evolved. A company 
was formed to purchase the invention for 10,000, but of this 
sum Hansom obtained only £300, the balance being devoted 
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to perfecting the cabs already plying for hire. An improved 
form of hansom, introduced by John Chapman, became a 
popular vehicle for hire, until superseded by the taxi-cab 
during the period 1905-12, It resembled the cabriolet, had 
seating for two passengers, with folding flaps or doors, and 
windows that completely closed up the front when desired. 
The driver’s seat was high up in the rear, communication 
between the driver and passengers being effected by a trap- 
door in the roof. 

About this time the earlier two-wheeled cabs were stated to 
be “a source of acknowledged disgrace, of many alarming 
accidents, and of lamentable loss of life.” A company was 
formed to provide “a cheap, expeditious, safe and com- 
modious mode of conveyance, in lieu of the present disgrace- 
ful and ill-conducted cabriolets.” The first four-wheeled 
cabs appeared in London in 1836, although ten years earlier 
similar vehicles had been plying for hire in Liverpool and 
Birmingham. In the first cabs of this type — known as the 
‘covered cab’ — ^there was accommodation for two passengers 
inside and a third on the box with the driver, the doors being 
at the sides. Later the design was improved and it ultimately 
resulted in the ‘Clarence,’ more commonly known as the 
‘growler,’ which became the vehicle of the elderly. At first 
hansoms were regarded as suitable only for the less respectable 
section of the people, a character that persisted partially until 
comparatively recently. In Victorian days no ‘lady who was 
a lady’ wordd be seen riding ia a hansom. Many of the old- 
time cab-drivers — or ‘cabbies,’ as they were familiarly called — 
were real ‘characters,’ and nearly all were known by nick- 
names. They were recruited from aU ranks of society, even 
including among their number professional and army men who 
had fallen on bad times. The cab-proprietors also had their 
names, which generally indicated some special characteristic — 
“Pious Tommy” allowed no swearing; “Skin ’em Alive” no 
credit; and “Boozy BUI” no alcohohc drinks ! 

Lord Chancellor Brougham was very interested in the cab- 
riolets, and in 1838 ordered one for his private use. This 
vehicle' — ^the first ‘brougham’ and the forerunner of a mul ti- 
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tude of private four-wheeled closed carriages to be drawn by 
one horse — is now in the Science Museum, South Kensington 
(Plate XV, A). Its appearance in London caused a great 
sensation. Its original colour was light olive green, picked 
out with black, and the more noticeable pecuharities of the 
body are a projecting case and a guard-board behind. Such 
a case was at that time provided on all coaches, and was 
originally intended for holding swords, which were thus 
accessible from inside. The guard-board, known as the 
‘opera board,’ was placed in position when the carriage was 
likely to be used in crowded traffic, to guard against the serious 
danger of ‘poling’ by'a following carriage. 

There were many other developments of the light carriages 
— ^for example, the Victoria, phaeton, landau, wagonette, etc. 
— but these were maitdy for private use. 


5. The Elliptical Spring and Rubber Tyres 

To return for a moment to the development of the coach. 
Diuring the seventeenth century there were many changes in 
design in coaches and carriages — not only in England, but also 
on the Continent. A popular carriage at this time was the 
berliti, first made in 1660. It differed in principle from earlier 
carriages in having two perches instead of a single pole. 
Between these two perches, from the front transom to the hind 
axlebed, were two strong leather braces with jacks or small 
windlasses, to wind them up tighter if they stretched. The 
leather' braces allowed the body to ride vertically, instead of 
swinging horizontally, as in the earlier carriages. The double 
perch was subsequently used for many carriages both in Eng- 
land and abroad, and it remained in use until about 1810. 

During the seventeenth century both public and private 
coaches were built more compactly and had a more graceful 
appearance. Complete doors and glass windows were intro- 
duced, the latter probably first being used in Spain, where in 
1631 an Infanta of Spain is stated to have traversed Carinthia 
in “a glass carriage in which no more than two persons could 
sit.” The first English vehicle to be fitted with glass windows 
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appears to date from i66i and to have been a coach belonging 
to the Duke of York. 

These improvements resulted in the development of a more 
comfortable vehicle, and one that would at the same time 
afford greater safety and speedier means of travellmg. It has 
been suggested that the popularity of the sedan chair had an 
important effect upon the design of the form of the coach, for 
after its introduction into this country the body of the coach 
gradually assumed a shape more closely resembling that of the 
chair. 

Pepys has an entry in his diary, under May i, 1665, which 
teUs us that after dmner he went 

to the tryall of some experiments about making of coaches easy. 
And several we tried ; but one did prove mighty easy (not here for 
me to describe, but the whole body of the coach lies upon one 
long spring), and we all, one after another, rid in it; and it is very 
fine and likely to take. 

On September 5 he again writes : 

After dinner comes Colonell Blunt in his new chariot made with 
springs; as that was of wicker, wherein a while since we rode 
at his house. And he hath rode, he says, now this journey, many 
miles in it with one horse, and out-drives any coach and out-goes 
any horse, and so easy, he says. So for curiosity I went into it to 
try it, and up the hill [Shooter’s HiU] to the heath [Blackheath], 
and over the cart-rutts, and found it pretty well, but not so easy as 
he pretends. 

Another of Colonel Blunt’s efforts, which was exhibited to 
the Royal Society, was “a chariot with four springs, esteemed 
very easy both to the rider and the horse.” 

By far the most important development, however, was the 
invention of the elliptical spring patented in 1 804 by Obadiah 
Elliott, a coachmaker of Lambeth. This type of spring, which 
may be seen on many modern vehicles, eliminated the severe 
jolting that had previously caused great discomfort and was 
largely the cause of the limitations in the general use of 
carriages. Elliott’s invention was important not merely for 
the greater comfort that it afforded, but also because it made 
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possible a complete change in design of the coach, owing to the 
fact that the springs could rest on the axle. It was thus 
possible to dispense with the heavy combined wood and iron 
perch and cross-beds that had previously been used. The 
Society of Arts awarded their gold medal to Elliott, who 
received large orders for his patent carriage. Later it was 
found that on rough roads elliptical springs did not give 
sufficient ease in riding, but by adding horizontal springs 
below the C springs, carriages were rendered more serviceable 
and travelled more comfortably. 

From a communication written by a Mr Edgeworth in 1808 
it appears that springs were not generally applied to stage- 
coaches even at that date. Before the application of springs 
to these coaches the proprietors of the Shrewsbury coach paid, 
in the course of a year, no less than £600 for goods damaged 
by jolting in die carriage ! “I recollect when, before springs 
were put to stage-coaches, one could not send a trunk fifty 
miles without having it knocked to pieces.” ^ 

The invention of rubber tyres helped even further to bring 
carriages to their highest efficiency. The resilient tyre is by 
no means a modem idea, for the device was loaown to and 
used by the ancient Egyptians. The chariot wheel already 
mentioned (see p. 63), found in the tomb of luaa, who lived 
about 1400 B.C., has a triple tyre consisting of two inner rings 
of coarse leather and an outer covering of dressed leather, 
laced in tension by perforations and threaded by a thong. The 
first carriage to be fitted with indiarubber-tyred wheels was 
presented (in 1795) by Prince Otloff to the Empress Cather- 
ine II of Russia. It was a beautiful carriage, the panels being 
decorated to represent Abundance, Industry, Commerce, and 
Trade, while Cupids scattered flowers around. On the back 
was a picture of Apollo and the Muses. This magnificent 
carriage, which it is interesting to learn was made in Eng land, 
took part in the coronation processions of Nicholas I and Alex- 
ander II of Russia. Two Grand Duchesses rode in it on the 
occasion of the coronation of Alexander III. 

Resilient tyres seem to have been unknown in Britain until 

^ Testimony of George Orr (1809), 
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1845, when the pneumatic tyre was invented by R. W. Thom- 
son. These tyres were made and tried on ordinary carriages, 
and were found not only capable of absorbing vibration and 
shocks, but also of greatly reducing the tractive effort necessary 
to draw a carriage, especially on rough roads. The invention 
was not proceeded with, however, probably on account of 
the imperfect construction and because the advantages at low 
speeds were not sufficient to warrant the cost of the large tyres 
found necessary. When the bicycle tyre was brought out the 
idea of a pneumatic tyre for carriages was revived and re- 
patented (in 1888) by J. B. Dunlop. Solid rubber tyres were 
used for carriages about the time that the pneumatic tyres were 
first tried (1845), but they did not become common until after 
their application to the bicycle (about 1870). 
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CHAPTER V 
THE COACH 
I. Stage-coaches 

S TAGE-COACHES were first used about 1640, and 
although (as we shall see later) they gave place to mail- 
coaches, they remained in use for practically two centuries. 
El some respects the stage-coaches resembled the earlier 
hackney-coaches, although generally they were of larger size. 
A writer of the period tells us of their 

admirable commodiousness both for men and women, to travel 
from London to the principal towns in the country, that the like 
hath not been known in the world; and that is by stagecoaches, 
wherein one may be transported to any place, sheltered from foul 
weather and foul ways, free from endangering of one’s health and 
one’s body by hard jogging or over- violent motion on horse- 
back; and this not only at the low price of about a s hillin g for 
every five miles, but with such velocity and speed in an hour as the 
foreign post can make but in one day.^ 

It was not every one who found the coaches so admirable, 
however, and they were not without opponents, just as was 
the case later with canals, railways, and motor-cars. Many 
curious arguments were brought forward by interested 
parties in favour of their suppression as a national evil. It 
was argued, for instance, that the coaches — the ‘heU-carts’ — 
destroyed the breed of good horses; that they were pre- 
judicial to the strength of the nation, by making men careless 
of horsemanship; that they hindered the breed of watermen, 
and thereby deprived the Navy of good seamen; and that they 
lessened the King’s revenues. These arguments were put 
forward by one who styled himself “A Lover of his Country,” 

^ Edward Chamberlaine, Anglia Notitia^ or The Present State of Great Britain 
(1649). 
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and he appealed to the public to "‘'put down this obnoxious 
innovation/' His appeal has given us, at any tate, some in- 
dication of the number of passengers conveyed by coach at 
that time. 

York, Chester, and Exeter Stage Coaches, each of them with 
forty Horses a piece, carry eighteen Passengers a week from 
London to either of these places, and in like manner as many in 
return from these places to London; which comes in the whole 
to 1872 in the year. . . . Take the short stages within twenty or 
thirty miles of London, each coach with four Horses carries six 
Passengers a day, which are 36 in a week, 1872 a year. If these 
Coaches were supprest, can any man imagine these 1872 passen- 
gers could be carried by four Horses? 

Further, coaches did injury to business, ''A Lover of his 
Country" argued, 

because, instead of people riding their journeys upon horseback, 
and having to alight and take drink at the roadside inns, they re- 
clined lazily in the coaches, and went a long way without spending 
money. 

They injured trade, too, he claimed, instancing the facts that 

before they were set up. Travellers rode on Horseback, and men 
had Boots, Spurs, Saddles, Bridles, Saddle-clothes, and good 
riding-suits, Coats and Cloaks, Stockings and Hats; whereby the 
Wool and Leather of the Kingdom was consumed, and the poor 
people set at work by Carding, Combing, Spinning, Knitting, 
Weaving, Fulling; and your Cloth-Workers, Drapers, Taylors, 
Saddlers ; Tanners, Curriers, Shoe-makers, Spurriers, Lorrayners, 
Felt-Makers had a good Imploy.^ 

The same writer also points out that there were gteat moral 
evils attending the introduction of coaches : 

Passage to London being so easy. Gentlemen came to London 
oftener than they need, and their Ladies either with them or having 
the conveniences of these Coaches, quickly follow them. And 
when they are there they must be in the Mode, have all the new 

^ It is curious that there is no mention of stirrups in this detailed enumeration of 
equestrian equipment. 
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Fashions, buy all their Cloaths there, and go to Plays, Balls, and 
Treats, where they get such a habit of Jollity, and a love to Gayety 
and Pleasure, that nothing afterwards in the Country will serve 
them, if ever they should fix their minds to live there again ! 

Despite all arguments, however, the stage-coach held its 
place, fulfilling the requirements of the times. When later it 
developed into the mail-coach it became the generally recog- 
nized means of travel, paving the way for the railways that 
were to follow. 

In the first coaches the body was suspended from four posts, 
the coachmen sitting on a bar between the front posts. They 
accommodated six or eight passengers, the luggage being 
carried in a great basket, strapped between the huge wheels at 
the rear. Here also the outside passengers sat up to their 
knees in straw. The inside passengers were protected from 
the weather by leather curtains until 1680, when glass windows 
were introduced, the vehicles so fitted being known as ‘glass- 
coaches.’ 

At first the coaches ran only in the daytime, and for many 
years only during the smnmer.^ One of the earliest public 
notices of the running of a stage-coach is an advertisement 
that appeared in the Mercurius Politicus on April 8, 1 6 j 8 . This 
reads as follows : 


AN ADVERTISEMENT 

From the 26th day of April 1658 there will continue to go 
stagecoaches from the George Inn without Aldersgate, London, 
unto the several Cities and Towns, for the rates and at the times 
hereafter mentioned and declared. 

Every Monday, Wednesday, and Friday 

To Salisbury in two days for xxr. To Blandford and Dor- 
chester in two days and a half for xxxr. To Exmaster, Nunning- 
ton, and Exeter in four days xir. To Stamford in two days for 
xxr. To Neward in two days and a half for xxvr. To Bawtrey 
in three days for xxxr. To Doncaster and Ferribtidge for xxxvj. 
To York in four days for xLr. 

Mondays and Wednesdays to Ockinton and Plimouth for Ir. 


* Day and night coaches commenced about 1800. 
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Every Monday to Helperby and Northallerton for xlvn To 
Darneton Ferryhill for Lf. To Durham for Ivx. To Newcastle 
for ml, to Edinburgh for iv/ a peece, Mondays. Every Friday to 
Wakefield in four days for xLf. 

Although in 1662 there were only six stage-coaches, the 
number soon increased. Seven years later there were coaches 
running regularly from London to York, Chester to Exeter, 
each carrying six inside passengers. The rate of travel was 
slow — the first coach between York and Leeds required eight 
hours to cover the twenty-four miles between the two places. 
The road was so bad that it was usual for the passengers 
to have to get out and walk a great part of the way. The rate 
of travelling showed but little improvement in twenty years, 
as is evident from the following announcement of the running 
of a coach between London and York in 1678: 

YORK FOUR DAYES STAGE-COACH 
Begins on Monday the 18 March 1678 

All that are desirous to pass from London to York or return 
from York to London or any other Place on that Road; Let them 
repair to the Black Swan in Holborn in London and the Black 
Swan in Cony Street in York. 

At both which places they may be received in a stage-coach 
every Monday, Wednesday and Friday, which performs the whole 
journey in Four days (if God permit) and sets forth by Six in the 
Morning. 

And returns from York to Doncaster in the Forenoon, to New- 
ark in a day and a half, to Stamford in two days, and from Stam- 
ford to London in Two days more. 

(Henry Moulen 

Performed bj j Margaret Gardner 
IFrancis Gardner 

The coaches were drawn by four horses, and each team 
hauled the coach for a ‘stage’ ; hence their name. On arrival 
at the end of the first stage the horses were unharnessed and 
another team yoked up. They carried the coach on its next 
stage, at the end of which they were replaced, in turn, by a 
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new team. When the teams had been fed and rested they 
worked the returning coach over the same stage in the reverse 
direction. For the London-Exeter coach forty horses were 
required to be kept on the road, so that in this case, roughly 
speaking, each stage consisted of about twenty miles. 

Four-horse stage-coaches travelled daily to places within 
twenty or thirty miles of London, returning on the following 
day. Others again travelled to places within ten miles or so 
of London and returned the same day. In 1706 a coach ran 
from London to York three times a week (four days were still 



FIG. 29. A STAGE-COACH 


required for the journey), each passenger being allowed free 
luggage up to a weight of 14 pounds, above which the charge 
was 3^. per pound. In 1742 a coach left London at 7 a.m. for 
Oxford, and, reaching High Wycombe at five o’clock in the 
evening, remained there overnight and proceeded to Oxford 
on the following day. In 1751 a coach ran to Dover from 
London, arriving at Canterbury the same night and reaching 
Dover early next day. It commenced its return journey to 
London the same afternoon. From the advertisement of this 
coach, which states that there is a conveniency behind the 
coach for baggage and outside passengers, we gather that even 
at this late date it was not usual to carry passengers on the 
roof. 

In 1734 the “Flying Coach” commenced to run from Man- 
chester to London. The advertisement of it stated : “ How- 

ever incredible it may appear, this coach will actually arrive in 
London in four days and a half after leaving Manchester.” It 
is in 1754 also that we have the first reliable account of a stage- 
coach mounted on springs. An old advertisement tells us 
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The original coloured print of this subject has hung on the walls of a wayside inn in Kent 
for over eighty years. 



The Coach 

that “The Edinburgh Stage Coach, for the better accommo- 
dation of passengers, will be altered to a new genteel two-end 
glass coach machine, being on steel springs, exceeding light 
and easy to go in ten days to London in summer and twelve in 
winter every other Tuesday.” 

In 175 7 a coach ran from Liverpool to London in three days, 
which was a considerable improvement on the four and a half 
days required by the Manchester “Flying Coach” of only three 
years earlier. Sheffield and Leeds followed the example, and 
‘speedy coaches’ were set up. 

2. Unsatisfactory Conditions of Travel 

As there was a growing tendency to overcrowding, the 
number of passengers was restricted by Parliament in 1785, 
and again in 1790. The necessity for these restrictions is 
mentioned in the Annual Register for September 20, 1770, 
where it was stated : 

It were greatly to be wished the stage-coaches were put under 
some regulations as to the number of persons and quantity of 
baggage. Thirty-four persons were in and about the Hertford 
Coach this day when it broke down by one of the braces giving 
way. 

In 1 806 a Committee appointed to examine — among other 
things — the Act limiting the number of passengers to be 
carried by stage-coaches reported that the laws for tlie security 
of the public and for the preservation of the roads had been 
grossly evaded, 

insomuch that, instead of six (the number allowed by law), twenty 
passengers and more were often carried on the outside of stage- 
coaches. It is not unusual to see ten on the roof, three on the 
box, besides the driver, four behind on what is called the gamon 
board, and six on the dickey or chair; in all, often above thrice the 
number intended to be allowed. 

The consequence of this overloading was that accidents were 

continually happening in one part of the kingdom or another; and 
indeed, scarce a week passes without some of those carriages 
breaking down, and often killing the unfortunate passengers. 
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Here is the testimony of William Clarke, one of the witnesses 
called before the Committee: 

Last week the Croydon coach broke down by being overloaded, 
having sixteen outside passengers exclusive of the coachman, and 
two persons lost their lives, and several others were much bruised. 
Some little time ago the Ware coach broke down at Stamfordhill, 
one person was killed then, and several others received material 
hurt. The Portsmouth coach also broke down sometime ago, 
and the coachman was killed; also the Bath coach, about a month 
ago, when several passengers received material injury. The 
Liverpool coach also, before Christmas last, broke down, and 
the same coach about eight months before that, when several 
passengers were dangerously hurt. In short, the instances are 
innumerable. 

Another witness, William Jackson, testified that: 

One of the Greenwich coaches broke down the week before 
last, near Westminster Bridge, when a woman broke her thigh, 
and several persons were dangerously wounded. The Woolwich 
coach, three days before that, was upset near Charlton, when one 
man was killed, and one lad very much injured, and all the other 
passengers hurt very materially. 

Every precaution seems to have been taken against ordinary 
accidents, for each day before the start the coaches were ex- 
amined from the front of the pole to the back of the boot — 
wheels, axles, linch-pins, springs, and even the glass in the 
windows. Every part was kept beautifully clean, and each 
horse was groomed as carefully as though it belonged to the 
stud of a nobleman. On special occasions, such as when the 
coach was carrying to ten thousand homes the news of some 
national victory, the coach and the horses would be decorated 
with laurels, oak-leaves, flowers, or ribbons. The uniforms 
of the coachman and guard were also decorated, and we can 
well imagine the excitement of such an occasion, as the coach 
prepared to leave. The passengers having taken their seats, 
“the noise of the lids locked down in the mail-bags smote the 
ear; the trampling of high-bred horses, as they bounded off, 
and the thundering of wheels were soon lost amid the shouts 
of hosts of spectators.” There is, however, another side to 
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the picture. Stories are told of dreary waitings at the road- 
side in the early hours of wintry mornings for coaches which, 
when at last they did arrive, were full; of how passengers on 
the coaches could scarcely keep awake and dare not go to 
sleep; on toads so “infamously bad that the whole range of 
language could not describe them.” Then there were the 
exciting perils of a “ race betwixt two stage-coaches in which 
the lives of thirty or forty distressed and helpless individuals 
were at the mercy of the two drunken drivers.” The drivers, 
indeed, seem to have been given a bad name by everybody, for 
they were said to be “seldom sober, never civil, and always 
late!” 

Few were better qualified to write on travelling by coach 
than Charles Dickens, who describes for us in Nicholas 
Nickkhy a journey from the Saracen’s Head, on Snow HUl, 
to Yorkshire. All having been satisfactorily disposed as 
outside passengers and enjoined to “sit fast here!” by the 
guard, the coach commenced its journey 

amidst a loud flourish from the guard’s horn, and the calm 
approval of all the judges of coaches and coach-horses congregated 
at the Peacock, but more especially of the helpers, who stood with 
the cloths over their arms, watching the coach till it disappeared, 
and then lounged admiringly stablewards, bestowing various gruff 
encomiums on the beauty of the turn-out. 

When the guard (who was a stout old Yorkshireman) had 
blown himself quite out of breath, he put the horn into a little 
tunnel of a basket fastened to the coach side for the purpose, and 
giving himself a plentiful shower of blows on the chest and 
shoulders, observed it was uncommon cold; after which, he 
demanded of every person separately whether he was going right 
through, and if not where he was going. Satisfactory repUes 
being made to these queries, he surmised that the roads were 
pretty heavy after that fall last night, and took the liberty of asking 
whether any of them gentlemen carried a snuff-box. It happening 
that nobody did, he remarked with a mysterious air that he had 
heard a meical gentleman as went down to Grantham last week, 
say how that snuff-taking was bad for the eyes ; but for his part he 
had never found it so, and what he said was, that everybody 
should speak as they foimd. > Nobody attempting to controvert 
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this position, he took a small brown-paper parcel out of his hat, 
and putting on a pair of horn spectacles (the writing being 
crabbed) read the direction half-a-dozen times over; having done 
which, he consigned the parcel to its old place, put up his spectacles 
again, and stared at everybody in turn. After this, he took 
another blow at the horn by way of refreshment ; and, having now 
exhausted his usual topics of conversation, folded his arms as well 
as he could in so many coats, and falling into a solemn silence, 
looked carelessly at the familiar objects which met his eye on every 
side as the coach rolled on; the only things he seemed to care for 
being horses and droves of cattle, which he scrutinized with a 
critical air as they were passed upon the road. 

The weather was intensely and bitterly cold; a great deal of 
snow fell from time to time; and the wind was intolerably keen. 
Mr Squeers got down at almost every stage — to stretch his legs, 
as he said — and as he always came back from such excursions with 
a very red nose, and composed himself to sleep directly, there is 
reason to suppose that he derived great benefit from the process. 
The little pupils having been stimulated with the remains of their 
breakfast, and further invigorated by sundry small cups of a 
curious cordial carried by Mr Squeers, which tasted very like 
toast-and-water put into a brandy bottle by mistake, went to sleep, 
woke, shivered, and cried, as their feelings prompted. . . . 

So the day wore on. At Eton Slocomb there was a good coach 
dinner. ... A stage or two further on, the lamps were lighted, 
and a great to-do occasioned by the taking up, at a road-side inn, of 
a very fastidious lady with an infinite variety of cloaks and small 
parcels, who loudly lamented . . . the non-arrival of her own 
carriage which was to have taken her on, and made the guard 
solemnly promise to stop every green chariot he saw coming, . . . 
and being after much trouble shut in, the horses were put into a 
brisk canter and the coach was once more in rapid motion. 

The night and the snow came on together, and dismal enough 
they were. There was no sound to be heard but the howling of 
the wind; for the noise of the wheels and the tread of the horses’ 
feet were rendered inaudible by the thick coating of snow which 
covered the ground, and was fast increasing every moment. The 
streets of Stamford were- deserted as they passed through the 
town; and its old churches rose, frowning and dark, from the 
whitened ground. Twenty miles further on, two of the front 
outside passengers, wisely availing themselves of their arrival at 
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one of the best inns in England, turned in, for the night, at the 
George at Grantham. The remainder wrapped themselves more 
closely in their coats and cloaks, and leaving the light and warmth 
of the town behind them, pillowed themselves against the lug- 
gage, and prepared, with many half-suppressed moans, again to 
encounter the piercing blast which swept across the open country. 

They were little more than a stage out of Grantham, or about 
half-way between it and Newark, when Nicholas, who had been 
asleep for a short time, was suddenly roused by a violent jerk 
which nearly threw him from his seat. Grasping the rail, he 
found that the coach had sunk greatly on one side, though it was 
still dragged forward by the horses ; and while — confused by their 
plunging and the loud screams of the lady inside — he hesitated, 
for an instant, whether to jump off or not, the vehicle turned easily 
over, and relieved him from all further uncertainty by flinging 
him into the road. 

Describing, in The Uncommercial Traveller^ a journey to 
London in 1821, Dickens says: 

As I left Dullborough [Rochester] in the days when there were 
no railroads in the land, I left it in a stage-coach. Through all the 
years that have since passed, have I ever lost the smell of the damp 
straw in which I was packed — ^like game — and forwarded, carriage 
paid, to the Cross Keys, Wood Street, Cheapside, London? 
There was no other inside passenger . . . and it rained hard all 
the way, and I thought life sloppier than I had expected to find it. 

In William Hone’s Year Book (1827) the conditions inside a 
stage-coach are amusingly described: 

Crammed full of passengers — three fat, fusty old men — a young 
mother and sick child — a cross old maid — a poll-parrot — a bag 
of red herrings — a double-barrelled gun (which you are afraid is 
loaded) — and a snarling lap-dog, in addition to yourself awaking 
•out of a sound nap, with a cramp in one leg and the other in a lady’s 
band-box — pay the damage (four or five shillings) for ^gallantry’s 
sake’ — getting out in the dark at the half-way house, in the hurry 
stepping into the return coach, and finding yourself the next 
morning at the very spot you had started from the evening before 
— not a breath of fresh air — ^asthmatic old man — ^and child with 
measles — windows closed in consequence — ^pay the coachman and 
drop a piece of gold in the straw — not to be found — fell through a 
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crevice — coachman says He’ll find it” — can’t get out yourself — 
gone — ^picked up by the ’ostler — no time for 'blowing-up’ — 
coach off for the next stage — ^lose your money — get in — ^lost your 
seat — stuck in the middle — ^get laughed at — lose your temper — 
turn sulky, and turned over in a horse-pond. 

Conditions outside the coach seem very little better. Your 
eye is 

cut out by the lash of a clumsy coachman’s whip — ^hat blown off, 
into a pond, by a sudden gust of wind — seated between two 
apprehended murderers and a noted sheep-stealer in irons (all of 
whom are being conveyed to gaol) — a drunken fellow half asleep, 
falls off the coach, and, in attempting to save himself, drags you 
along with him into the mud — musical guard and driver 'horn 
mad’ — coach turned over — one leg under a bale of cotton, the 
other under the coach — ^hands in pockets — head in a hamper of 
wine — ^lots of broken arms and broken heads — send for a surgeon 
— wounds dressed — lotion and lint — take post-chaise — ^get home 
— ^lay down and laid up. 

Both inside and outside thrills are summarmed: 

Drunken coachman — Ahorse sprawling — wheel off — pole break- 
ing — down hill — axle-tree splitting — coach overturning — winter 
and buried in the snow — one eye poked out with an umbrella, the 
other cut open by the broken window — reins breaking — ^hurried 
at meals — ^imposition of innkeepers — five minutes and a half to 
swallow three and sixpennyworth of vile meat — waiter a rogue — 
frozen to death — ^internal grumblings and outward complaints — 
no redress — walk forward while the horses are changing — take the 
wrong turning — ^lose yourself and lose the coach — good-bye to 
portmanteau — curse your ill-luck — wander about in the dark and 
find the inn at last — get up on the next coach going the same road 
— stop at next inn — brandy and water, hot, to keep you in spirits — 
warm fire — ^pleasant company — ^heard the guard cry "All right” — 
run out, just in time to sing out: "I’m left,” as the coach turns 
the corner — after it 'full tear’ — come up with it — got up all in a 
'blowse’ — catch cold — sore throat — inflammation — doctor — 
warm bath — ^fever — die I 

Notwithstanding such disadvantages as these some people 
seem to have thoroughly enjoyed travelling by coach. Dr 
Johnson, for instance, wrote that the most pleasing thing in 
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existence was to travel in a mail-coach at the rate of six miles 
an hour. Many others wrote in glowing terms of the delights 
of travelling in the “coaching days of old.” Whatever any- 
one may say, however, it cannot have been a very delightful 
experience to be perched on the outside of a coach for perhaps 
twenty hours, exposed to all weathers and trying in vain to 
find a comfortable position. To endure long and wretched 
winter nights, half starved with cold and hunger, sitting first 
with the face and then with the back to the wind or rain. Often 
in winter the passengers were unable to get down without 
assistance, and even then, nearly frozen to death, they could 
only be got down in the bent positions into which they had 
stiffened ! No doubt such an experience was not anticipated 
without anxiety by many whose business required them to 
travel. Nor was it more agreeable inside the coach, for the 
space was very small, and passengers were packed so tightly 
that they were unable to change their positions even when 
their limbs became cramped. 

At aU times and especially in bad weather, and in winter, 
a coach journey was a particularly hazardous undertaking, 
and many were the thrilling adventures encountered by the 
travellers. Highwaymen, collisions with other horse-drawn 
vehicles, obstructions in the roadway, and snowstorms that 
often meant isolation — these were the principal dangers to 
which passengers were exposed. Sometimes the horses would 
stumble over a donkey or other animal that had taken up its 
night quarters in the middle of the road and there made its 
bed ! Fogs considerably hampered progress, interrupting the 
coach services, and being attended with alarming and often 
dangerous experiences. Snow was the greatest enemy, how- 
ever, and often the coach was snowed up more than once on 
the same night. While proceeding from Exeter to London 
during Christmas 1836 the mail-coach encountered a severe 
storm that swept over the British Isles. On five occasions the 
coach was buried in the snow, and had to be dug out each time. 
So exposed were the coachman and guard of the mail-coach 
that travelled over the “wild and exposed road” between Car- 
lisle and Glasgow that they had to be strapped to their seats in 
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stormy weather. The loyal devotion to duty of the coachmen 
and mail-guards, despite the hardships and dangers, is strik- 
ingly illustrated in a report of a mail-coach journey in the 
winter of 1831. On February i of that year a mail-coach left 
Dumfries for Edinburgh at 7 a.m., and after ploughing with 
extreme difficulty through snow for many miles it was found 
impossible to proceed. Saddle-horses were then obtained, 
and an attempt was made to continue the journey, but after 
struggling along for a mile or two it became evident that the 
animals could not make the journey, and they were taken back 
by a post-boy to the place from which they had been engaged. 
But the guard and coachman, with grim determination, con- 
tinued their way on foot even though the snow was several 
feet in depth. Eventually, overcome by fatigue, they perished, 
and five days later their bodies were discovered at a sign-post, 
on which projection the mail-bags were tied. 

Serious accidents, caused by the dastardly acts of footpads, 
were often responsible also for loss of life. For instance, it is 
related that on the night of August 27, 1 809, a large gate was 
placed in the middle of the road at Ewenny Bridge, near Bridg- 
end, in Glamorganshire. This obstruction caused the horses 
of the mail-coach to stampede, imperilling the lives of the 
passengers and nearly causing the coach to fall over the bridge. 
Sometimes in Ireland mail-coaches were held up by gangs 
whose motive was to prevent the serving of writs by post. 

3. Mail-coaches 

At first stage-coaches generally travelled about six miles an 
hour, but later, at the request of the public and by the com- 
petition of the rival stage-coach proprietors, were speeded up. 
By 1784 a speed of eight miles an hour had become general. 
In attaining a higher rate of travel coaches were greatly helped 
by the use of better horses and by the improved condition 
of the roads. Toward the end of the eighteenth century a 
speedier means of transport was introduced iu the form of the 
mail-coach, primarily introduced as a quick and cheap means 
of carrying letters. 
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The Coach 

Until the seventeenth century letters and dispatches were 
forwarded by ‘post-masters’ by private arrangement, the post- 
master’s business actually being, of course, to furnish post- 
horses to travellers. In 1635 Charles I opened a letter office 
for England and Scotland, but this service extended only to a 
few of the principal roads, and the times of dispatch were un- 
certain. In 1649, in the time of the Commonwealth, letters 
were forwarded to all parts of the kingdom every week. Al- 
though Cromwell further improved the service seven years 
later, this post office was far from satisfactory, the mail s being 
sent by post-boys who rode either in small carts or on horse- 
back. Not only was this form of transport very slow — the 
rate of travel was about 3I mhes an hour — but more often 
than not the mail was robbed. The post-boys had no means 
of defending themselves, and, indeed, they themselves were 
often in league with the robbers. Things gradually became 
worse, until the post was almost the slowest conveyance in the 
country. Whereas before 1784 the coach accomplished the 
journey from London to Bath in seventeen hours, the post 
required forty hours for the same journey. 

In 1784 John Palmer, manager of the Bath Theatre, pro- 
posed to convey letters with greater speed and safety by con- 
tracting with the proprietors of the stage-coaches to carry the 
mail, binding them to perform the journey in a specified time 
and to carry an armed guard. Palmer poiuted out that: 

The Post at present, instead of being the swiftest, is almost the 
slowest conveyance in the country; and though, from the great 
improvement in our roads, other carriers have proportionably 
mended their speed, the post is as slow as ever. Rewards have 
been frequently offered by the Postmaster-General for the best 
constructed mail-cart, or some plan to prevent the frequent 
robbery of the mail, but without effect. . . . The coach diligence,^ 
which left Bath at four o’clock on Monday afternoon, would 
deliver a letter in London about ten on Tuesday morning, whilst 
the post would not deliver a letter until Wednesday morning. 
The only advantage of the post was its greater cheapness. The 
post charged only fourpence from Bath to London for each letter, 

1 Here we have the French name of diligence^ instead of stage-coach. 
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whilst one by the coach diligence cost two shillings. Neverthe- 
less many persons, both at Bath and Bristol, sent by the dearer 
and quicker mode, and all over the kingdom, wherever diligences 
were established, that obtained the patronage of the public. 

Palmer further suggested that the times at which the coaches 
left country towns should be so regulated that they should 
arrive in London at an early hour each morning, and they 
should all leave London at the same hour every evening. This 
suggestion met with fierce opposition from officials and from 
Parliament. It was declared to be impossible to bring letters 
from Bath to London, a distance of io8 miles, in i8 hours, in- 
volving a speed of transport of six miles an hour. Experi- 
ments were made, however, and after a struggle of two years 
Palmer’s mail-coaches were allowed to carry the mails. The 
first mail-coach left the Swan with Two Necks, Lad Lane, 
London, for Bristol on August 2, 1784, as reported in the 
following notice in the Gentleman's Magas^ine : 

Monday, Aug. 2. Began a new plan for the conveyance of the 
Mail between London, Bath, and Bristol, by coaches constructed 
for that purpose. The coach which left London this evening at 
8 o’clock arrived at Bristol the next morning before 1 1 ; and the 
coach that set out from Bristol at 4 o’clock in the afternoon, got 
into London before 8 o’clock next morning; and in this regular 
order the coaches have continued their course every day since. 

Palmer was a man of great organizing ability, and before the 
end of the century his coaches were running on practically 
every highroad. By 1 8 3 5 there were 700 of his coaches on the 
roads of Great Britain and Ireland, their use only ceasing about 
1838, when they were superseded by the railways (Plates XV, 
B, XVI, and XVIl). The services were organized in the form 
of a connected chain from one end of the country to the other — 
from Falmouth in Cornwall to Thurso in Caithness, which, via 
London, covered a distance of over a thousand miles. By this 
means it was possible for a letter to reach almost any part of the 
country in a comparatively short time. 

Palmer’s first coaches were similar to the existing stage- 
coaches, were drawn by four horses, and ran at an average 
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speed of about six miles an hour. In addition to the mail, 
they could take six persons, but they carried no luggage. 
About 1800 they were improved and constructed to carry four 
inside and four outside passengers, and to travel at seven or 
eight miles an hour. Even this speed was considered suffi- 
ciently excessive, however, to create alarm in certain quarters. 
A Postmaster-General’s minute, issued in 1791, directed that, 
as far as possible, all persons should avoid sending cash by 
post, “partly from the prejudice it does the coin by the friction 
it occasions from the great expedition with which it is con- 
veyed, and especially as the cash is likely to fall out of the 
letter through jolting.” Apprehensions of the speed of the 
coaches were not confined to postal officials, however, for 
Lord Campbell, Attorney-General of England, frequently 
emphasized the danger of ‘ speeding.’ He even cited in- 
stances in which passengers had died of apoplexy, induced by 
the rapidity of mail-coach travelling ! Despite these critics 
the speed of the coaches increased, until by 1836 there were 
several that travelled at an average speed of about ten miles an 
hour. In this year the time allowed for the journey from 
Edinburgh to London (400 miles) was 45 1 hours; on the 
return journey the time was cut to 42^ hours. From London 
to York (197 miles) 20 hours were allowed; London to Man- 
chester (185 miles) 19 hours; London to Exeter (176 miles) 
19 hours; London to Holyhead (259 miles) 27 hours; and 
London to Devonport (216 mdles) 21 hours. 

Perhaps some of the ‘speeding’ was due to a recurrence of 
the racing between rival coaches. The following extract is 
taken from the Liverpool Mercury (April 4, 1823); 

STAGE COACHE ACCIDENT 

The dangerous and highly culpable system of racing, which has 
been so long and so justly complained of by all persons who have 
had occasion to travel on the road between Liverpool and Carlisle, 
may, perhaps, meet a check from the circumstances we have this 
week to relate. On Monday last, two of these coaches, the 
“Robert Burns” and “North Briton” were coming at their 
accustomed speed towards Preston from Liverpool, striving for 
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the lead, when the former was upset on Penwortham Bridge, and 
the driver and three outside passengers falling against the battle- 
ment were dreadfully cut and mangled. 

In coming down Penwortham Hill, the ‘'North Briton” was 
first, but before they reached the bridge the “Robert Burns” 
passed its opponent. In rising the bridge, however, the horses 
of the other coach came abreast of the “ Robert Burns, ” which 
caused the driver to give additional impulse to his team. Having 
at this time to make a sudden turn, the coach lost its equilibrium, 
and came down upon the right side with great force. One pas- 
senger’s leg was laid open from the foot to the knee. The driver 
and other passengers were dreadfully mangled about the head 

We conclude this chapter with a description of a mail-coach 
journey by Mendelssohn, who picturesquely describes his 
journey from Glasgow to Liverpool in a letter which is dated 
August 19, 1829. 

We flew away from Glasgow on the top of the mail, ten miles 
an hour, past steaming meadows and smoking chimneys, to the 
Cumberland lakes, to Keswick, Kendal, and the prettiest towns 
and villages. The whole country is like a drawing-room. The 
rocky walls are papered with bushes, moss, and firs ; the trees are 
carefully wrapped up in ivy; there are no walls or fences, only 
high hedges, and you see them all the way up flat hill-tops. On 
all sides carriages full of travellers fly along the roads ; the corn 
stands in sheaves ; slopes, hills, precipices — all are covered with 
thick, warm foliage. Then again our eyes dwelt on the dark-blue 
English distance — ^many a noble castle, and so on, until we reached 
Ambleside. Then the sky turned gloomy again, and we had rain 
and storm. Sitting on the top of the ‘ stage,’ and madly careering 
along ravines, past lakes, up-hill, down-hiU, wrapped in cloaks, 
and umbrellas up, we could see nothing but railings, heaps of 
stones or ditches, and but rarely catch glimpses of hills and 
lakes. . . . Again manufactories, meadows, parks, provincial 
towns, here a canal, there a railway, then the sea with ships, six 
full coaches with towering outsiders following each other; in the 
evening a thick fog, the stage running madly in the darkness. 
Through the fog we see lamps gleaming all about the horizon, the 
smoke of manufactories envelop us on aU sides; gentlemen on 
horseback ride past; one coach-horn blows in B flat, another in D, 
others follow in the distance, and here we are at Liverpool. 
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CHAPTER VI 
THE HORSE-DRAWN OMNIBUS 


I. Shillibeer the Pioneer 

O MNIBUS is a Latin word meaning ‘for all,’ and was 
first applied to the vehicle now known by this name 
to denote the universal accommodation it offered. 

A primitive form of omnibus, the earosse a cinq sous, appeared 
in the streets of Paris in 1662. This type of vehicle was first 
suggested by Blaise Pascal, one of the most brilliant writers of 
his time, inventor of a wonderful calculating machine, and the 
famous author of Lettres provinciales. Lack of means pre- 
vented Pascal from providing the buses himself, but through 
the efforts of his friend the Due de Rouanes a company was 
formed with the sanction of Louis XIV. Seven vehicles were 
built, each to carry eight inside passengers. They were ad- 
vertised to “ start punctually at certain times, whether full or 
empty.” The inauguration of the service, at 7 a.m. on March 
18, 1662, seems to have been an important event, and was 
attended with much ceremonial. After an address had been 
given to the crowd by the Commissary of the Chatelet the 
coachmen were commanded to advance, and, after having 
received a few words of advice and caution, were each pre- 
sented with a long blue coat with the city arms embroidered on 
the front in brilliant colours. Donning their livery, the drivers 
returned to the vehicles and climbed up to their seats. Then 
the command to start was given, and two of the vehicles drove 
off amid a scene of tremendous enthusiasm. 

The first coach each way carried no passengers, the con- 
ductors sitting inside in solitary state; but the next two, which 
were dispatched a quarter of an hour after the first, started 
work in earnest, and it need scarcely be said that there was 
no lack of passengers. Great difficulty was experienced in 
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pteventing people from crowding in after the eight seats were 
occupied. At the beginning of every journey the struggle to 
get into the coach was repeated, and we are told that many 
charming costumes were ruined in the crush ! Paris, in short, 
went mad over its carosses a cinq sons, and the excitement soon 
spread to the suburbs, sending the inhabitants flocking to the 
city to see the new vehicles. But few of the visitors managed 
to obtain a ride, for every day the rush for seats became greater. 
The King himself had a ride in one omnibus, and the aris- 
tocracy and wealthy classes hastened to follow his example, 
struggling with their poorer brethren to obtain seats. Many 
of those who possessed private coaches daily drove to the 
starting-point, and yet failed to obtain a seat in the omnibus. 
In less than four months four new routes were opened, but 
when the novelty had worn oflF the upper classes ceased to use 
the vehicles, and others found that it was cheaper to walk. 
Eventually the service was discontinued owing to the lack of 
public support. 

At the beginning of the nineteenth century several experi- 
ments with vehicles of the omnibus class were made in this 
country, one of the novelties of the period being a vehicle with 
six wheels drawn by four horses. The omnibuses were so 
much like hearses, however, that people would not ride in 
them. 

Omnibuses were re-introduced into Paris in 1 819 by Jacques 
Laffitte, a banker-politician known in history as the Minister 
of Louis-Philippe. The first of Laffitte’s omnibuses, carrying 
from sixteen to eighteen inside passengers, were cumbersome 
and uncomfortable. With a view to improving the type of 
vehicle, Laffitte commissioned George Shillibeer, an English 
coachbuilder resident in Paris, to build two improved vehicles. 
Shillibeer, who was born in 1 797, had served as a midshipman in 
the British Navy, and had learned the business of coachbuilding 
with a London firm, Messrs Hatchett, of Long Acre. Starting 
business in Paris on his own account, he had won a consider- 
able reputation for the elegance of his productions. 

Shillibeer determined to introduce the omnibus to London, 
and with this idea in mind he sold his business in Paris and 
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returned to London. • On announcing his scheme he roused a 
great amount of public interest, and on July 4, 1829, his first 
two vehicles, named ^"Shillibeer'’’and Omnibus,"^ commenced 
to run (Plate XIX, A). Here is the original advertisement 
(from Th British Traveller of July 4, 1829) concerning them : 

OMNIBUS 

G. Shillibeer, induced by the universal admiration the above 
vehicle called forth at Paris, has commenced running one upon the 
Parisian mode from Paddington to the Bank. 

The superiority of the Carriage over the ordinary Stage Coaches 
for comfort and safety must be obvious, all the Passengers being 
Inside, and the Fare charged from Paddington to the Bank being 
One Shilling, and from Islington to the Bank or Paddington, Six- 
pence. 

The Proprietor begs to add, that a person of great respectability 
attends his Vehicle as Conductor; and every possible attention 
will be paid to the accommodation of Ladies and Children. 

Hours of Starting: From Paddington to the Bank at 9, 12, 3, 
6, and 8 o’clock; from the Bank to Paddington, at 10, i, 4, y, and 
9 o’clock. 

The following account of this innovation in transport 
appeared in the Morning Post (July 7, 1829) : 

On Saturday the new vehicle, called the “Omnibus,” com- 
menced running from Paddington to the City, and excited con- 
siderable notice, both from the novel form of the carriage and the 
elegance with which it is fitted out. It is capable of accommo- 
dating 16 or 18 persons, all inside; and we apprehend it would be 
almost impossible to make it overturn, owing to the great width of 
the carriage. It was drawn by three beautiful bays abreast, after 
the French fashion. The “ Omnibus ” is a handsome machine, in 
the shape of a van, with windows on each side, and one at the 
end. The width the horses occupy will render the vehicle rather 
inconvenient to be turned, or driven through some of the streets 
of London. 

One hundred years later 

a green and gold three-horse omnibus, with high yellow wheels at 
the back and low ones in front, a coachman perched on a little 
bracketed dickey, and a ^cad’ behind holding on to the door. 
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made its way from somewhere near the Yorkshire Stingo Tavern 
in Marylebone Road to the Bank. It was Shillibeer’s original 
omnibus — or at any rate a replica of it — ^with everything meticu- 
lously complete. The guard, for instance, did not hang on by 
a strap, because straps were introduced in Shillibeer’s third omni- 
bus, and there was no straw on the floor, for that was only used 
in bad weather. The guard, like the original guard who came 
from France, spoke French, but our Frenchy to-day had a trench 
touch. 

It was the London General Omnibus Company’s and Messrs 
Tilling’s way of celebrating the centenary of the omnibus. We 
drove from Marylebone Station to St Pancras, and, after a halt 
there, along Pentonville Road and down City Road to the Bank. 
From St Pancras to the Bank took half an hour. There were no 
top seats, but the inside was roomy and would not have incom- 
moded the fair sex even in crinoline days, while two of the six 
high windows worked on straps. 

Benk ! Benk ! ” cried the conductor. All the way. Allons^ 
mes petit s choux!^^ 

We trooped up the steep steps and took our ride into the past. 
The slow steady trot of the horses, especially on the granite setts 
as we climbed to the summit of proud Pentonville, the slight swing 
and jolt of the bus, the queer old-fashioned interior, the glimpse 
of the peaked hat and stock tie and bushy hair of the conductor, 
had a mesmeric effect, and unless one watched the motor-cars 
which we rarely overtook, one found oneself slipping back and 
back into Dickens’ time and the world of Cruikshank and the 
Ingoldshy Legends,'^ 

Shillibeet^s omnibuses plied for hire from the Yorkshire 
Stingo, Paddington, along the New Road (as Marylebone, 
Euston, and Pentonville Roads were then known) to the Bank 
of England. The fare of one shilling for the whole distance 
and sixpence for half the distance compared favourably 
with the fare of three shillings inside and two shillings outside 
charged by the proprietors of the three or four short-stage 
coaches that previously served the same route. A contem- 
porary news-cutting in the Hartridge Collection, Guildhall 
Library, states : 


Reproduced by permission from the Manchester Guardian (July 3, 1929). 
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It is difficult to perceive how people existed when the fare from 
Highbury to the Bank by the short stages was a ir., and when the 
traveller from Highgate to London, along the dreary wastes of 
Holloway, paid no less than half a crown, and when even for that 
exorbitant sum you had no chance of a trip, unless you had booked 
your places. In those times much to be pitied were the people 
who had to get their living within the sound of Bow Bells. Small 
chance had they of fresh air and rural scenery. The omnibus 
changed all that and first helped the masses to get out of the 
City, and to plant the Lares and Penates under a more propitious 
sky, on a more genial soil. 

Because of the economy in fares, and because also they 
were much quicker (their predecessors had taken three hours 
for the journey from Paddington to the Bank !), the new omni- 
buses became very popular. They made twelve journeys a 
day and generally were full, and their takings averaged £100 
a week. Soon their number was increased until there was 
an hourly service on some fifty routes in London, and 
ultimately they ran from one end of the metropolis to the 
other. 

Some of the advantages of the omnibus were thus described 
by a writer of the time : 

In an Omnibus there can be no coquetting about who shall ride 
backwards, because you must all ride sideways. In an Omnibus 
there is little chance of disagreement about opening or shutting of 
windows, because as the windows are all behind you, nobody but 
a cold-proof passenger would venture to open the one against which 
he sits — and such passengers are very rare animals indeed. In an 
Omnibus , therefore, everybody is sure to be quite warm enough; 
and if anybody should be too warm, he is at liberty to quit at a 
moment’s notice, whenever he pleases. In an Omnibus there is no 
delay in taking up and setting down; no calling at booking 
offices; no twenty-minutes-waiting at ^^the Cellar”; no com- 
pulsive ^^^/-cramming. In an Omnibus you may ride as far for 
sixpence as you can in a coach for eighteen-pence. In an Omnibus 
there is plenty of stretching room for the longest of legs, without 
knee-packing — this is a great desideratum. Lasdy, an Omnibus, 
like most of our modern farces, is of French origin; and, there- 
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fore, must be highly appreciated by all English men and women 
who have any pretension to tasted 

The poor appreciated the new form of transport, too : 

As to comforts of Omnibuses, we need say but litde. That they 
are an immense boon to the public no one can deny. People are 
apt to grumble, but it is not clear that the ordinary omnibus for 
ordinary work can be much improved. The other day — ^it was a 
Saturday — I chanced to ride from the Exchange to Old Ford — 
it was a cheap ride — for twopence and back again, and it was 
perfectly amazing, the number of poor women with parcels, the 
number of artizans coming home from work, of little children on 
errands that used the omnibus, and returning we were full inside 
and out, and I felt, as I never felt before, what a boon a cheap 
omnibus was to the community at large. ^ 

Shillibeer introduced a remarkable innovation in that he 
provided newspapers and magazines free of charge for the use 
of passengers. In passing we may mention that even this 
consideration for passengers subsequently was exceeded by 
another omnibus proprietor, Mr Cloud, who ran a service 
between the White Horse, Haymarket, and Chelsea and 
Hammersmith. Instead of newspapers and periodicals he sup- 
plied his passengers with books by popular authors of the 
day. Each of his omnibuses was fitted with a weU-stocked 
bookcase, and, as at that time books were expensive luxuries, 
it is scarcely surprising to learn that many people made the 
journey to Hammersmith and back for the express purpose 
of reading the latest work by their favourite author ! The 
persistent thefts of the books caused the omnibus libraries 
eventually to be discontinued. 

Shillibeer employed as conductors two sons of British naval 
officers — smart young men attired in uniforms not unlike those 
of midshipmen. These ‘ gentlemen conductors ’ spoke French 
fluently, and it is recorded that sentimental young ladies used 
to ride to King’s Cross and back for the sole purpose of im- 
proving their French and conversing with the conductors ! 

^ The Morning Herald, October lo, 1829. 

2 News-cutting (1873) in the Harttidge Collection, Guildhall Library. 
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2. Development of the Omnibus : The London 
Conveyance Company 

The success of Shillibeer’s omnibuses stimulated imitation 
by rivals. The Post OfSce were the first in the field with four 
vehicles, built similar to the original omnibus and called 
‘accelerators.’ On September 23, 1829, these started from 
behind the General Post Office, each carrying twelve or 
thirteen letter-carriers, who were put down at various points 
to commence delivery of their letters. Soon after, Shilli- 
beer’s brother-in-law commenced an omnibus service in the 
Caledonian Road, his vehicles being known as Caledonians. 
They were subsequently taken over by Wilson, a famous 
omnibus proprietor of Islington, who ran buses Imown as 
‘Favourites,’ and whose business was later acquired by the 
London General Omnibus Company. 

In 1832 Shithbeer took into partnership a Mr Marton, a 
publican of Southwell. The partnership lasted only two 
years, and when it was dissolved Marton took the New Road 
buses as his share. He was no more successful alone than he 
had been in partnership, however, and ultimately was reduced 
to working as a. conductor. On being discharged from this 
position for drunkenness he committed suicide. 

In addition to inciting these competitive lines the omnibuses 
started the coaching interests into rivalry. Naturally the pro- 
prietors of the stage-coaches disliked Shillibeer’s competition 
and commenced to wage war on him, endeavouring by every 
means in their power to rob him of passengers. They sub- 
stantially reduced their fares and began to run a service along- 
side his omnibuses on each journey, and did not hesitate even 
to paint the name ‘Shillibeer’ on their vehicles. They en- 
deavoured to incite the public against Shillibeer, declaring 
that, as he was a Frenchman, he should not be allowed to run 
his foreign vehicles in England. The aristocratic residents of 
Paddington Green — ^then an exclusive suburb — objected to 
the omnibuses and petitioned the authorities against them. 
When the petition proved unsuccessful they vowed that 
Paddington Green as a select residental district was doomed 
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— forebodings which, judging by the state of things to-day, 
have been more than justified, although not because of the 
omnibuses ! 

In addition to these pirates and imitators there were others 
who endeavoured to secure the business by enterprise. For 
instance, one proprietor of rival buses fixed wooden rings to 
the arms of the drivers, cords being attached to the rings for 
the use of the passengers or conductors in signalling ‘stop.’ 
If a passenger pulled the cord attached to the ring on the 
driver’s left arm he would stop on the near side, and in the 
case of a right-arm pull he would stop on the off side. This 
was certainly an innovation, for in the ordinary buses if a 
conductor desired the driver to stop or proceed he simply 
shouted his instructions or slammed the door. Bells were 
not introduced until a much later period. 

Shillibeer had also internal difficulties to contend with — 
the smartly dressed, velvet-suited conductors, although them- 
selves the essence of politeness, did not scruple to ‘rob the 
tni.’ Despite an obvious increase in the number of passengers, 
Shillibeer’s takings decreased in proportion to their depreda- 
tions. Reliable men— the first inspectors — were employed to 
ride in the vehicles, their duties being to report irregularities. 
It was soon discovered that two conductors were taking ^zo 
a week between them, a fact that they themselves were the first 
to corroborate at a supper which they gave at the Yorkshire 
Stingo! They were discharged but not prosecuted, Shilli- 
beer’s leniency encouraging other conductors to follow their 
example until thek employer was at his wits’ end. A patent 
register was therefore installed, by which every person enter- 
ing or leaving the vehicle depressed a plate underneath the step 
so that the number of passengers was recorded. This served 
for a time, but a crowd of the conductors’ sympathizers 
smashed the register with sledge-hammers, and roughly 
handled its inventor. Next a clock-like register, to be actu- 
ated by the conductor on the entry of each passenger was tried. 
This device was no more successful, because the conductors 
refused to operate the machine. Also, the passengers con- 
tracted a habit of tampering with it for their amusement, 
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turning the hands so that the omnibus appeared to have 
carried an enormous and impossible number of passengers. 

Shillibeer struggled gallantly against the opposing forces, 
but at length the combination of hostile interests compelled 
him (in 1834) to abandon the Paddington Road business. He 
started a service between London, Greenwich, and Woolwich, 
but this too he was obliged to abandon owing to financial 
difficulties due to competition. He next devised a patent 
carriage that combined the purposes of hearse and mourning- 
coach, but, finding that the undertakers would not use it 
because it threatened to reduce their profits, he commenced 
business himself as an undertaker. He brought about sweep- 
ing revisions in the charges of funeral-coach proprietors, which 
until then had been extortionate. Soon ShUlibeer’s funeral- 
coaches were as well known as his omnibuses had been. It 
was because of this that the word ‘omnibus’ came into general 
use, for hitherto these vehicles had generally been known as 
‘Shillibeers.’ When Shillibeer’s funeral-coaches became so 
well known the travelling public did not like the funereal 
association of the coach in which they were riding, and so these 
vehicles became generally known as ‘omnibuses.’ Thus it 
was that Shillibeer did not retain the distinction of Brougham 
and Hansom in having a popular vehicle named after him. He 
died at Brighton on August 22, 1866, aged sixty-nine, and is 
buried in the churchyard at Chigwell. 

The horse-omnibus had to meet some competition from the 
steam carriages of Gurney and Hancock, with which we deal 
later (see Chapter XI). These steam carriages were popular 
while they were a novelty, but ultimately they were with- 
drawn, leaving the horse-drawn vehicle in sole possession. 
By 1837 horse-omnibuses were running from Blackheath to 
Charing Cross; Chelsea to Mile End; Piccadilly to Blackwall; 
Hampstead to the Bank; the Angel, Islington, to the Elephant 
and Castle; and Edgware Road to the Bank. There were 
also regular services to the City from Putney, Kew, Richmond, 
Deptford, Greenwich, Norwood, Dulwich, and many other 
suburbs. Most of the lines ran under a name — such as the 
Favourite, Eagle, Hope, Paragon, Atlas, Royal Blue, Times, etc. 
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In the late thirties there were many complaints against the 
omnibuses and their drivers, who were often fined for furious 
driving (Plate XIX, B). The conductors were not only un- 
civil, but at times even abusive, and because of their behaviour 
became Imown as ‘cads.’ 

When Shillibeer left the Paddington Road, the proprietors 
began to quarrel amongst themselves and to oppose each other 
with the fiercest acrimony. The men they employed to drive 
and receive the fares were coarse fellows, who used the foulest 
language, and performed the most reckless feats in driving and 
racing.^ 

About this time the omnibus proprietors were in trouble 
with the authorities through deviating from the short-stage 
regulations and taking up and setting down passengers any- 
where in the streets. Proceedings were taken against the 
drivers for loitering to pick up passengers, and several drivers 
were arrested and fined. Ingenious ruses were adopted to 
prevent arrest. One day on the Knightsbridge route an omni- 
bus driver was told to move on by the policeman on duty. 
He merely laughed and shook his head, and when later two 
policemen attempted to remove him they found that he was 
chained and padlocked to his seat. Several other vehicles 
arrived with drivers similarly fastened, who chaffed the police 
for some time to the delight of the crowd. Ultimately, how- 
ever, they were persuaded to move on, and later all were fined. 
The next complaint came from the shopkeepers of Knights- 
bridge, who protested that the omnibuses prevented their 
customers’ carriages from reaching their shop-doors, and 
again the drivers were fined. These proceedings did not suit 
the public, however, and in 1832 the Stage Carriage Act was 
passed to permit the taking up or setting down of passengers 
in the street. 

Competition to obtain passengers naturally increased, and 
at times the respective cads almost fought for them, the 
passengers often being roughly handled. In Sketches hy Bo^ 
Dickens offers to 

^ Chamberses Edinburgh Journal ^ June 14^ 1845. 
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back the machine in which we make out daily peregrination from 
the top of Oxford Street to the city, against any 'buss’ on the 
road, whether it be for the gaudiness of its exterior, the perfect 
simplicity of its interior, or the native coolness of its cad. This 
young gentleman is a singular instance of self-devotion; his some- 
what intemperate zeal on behalf of his employers, is constantly 
getting him into trouble, and occasionally into the house of 
correction. He is no sooner emancipated, however, than he 
resumes the duties of his profession with unabated ardour. His 
principal distinction is his activity. His great boast is, "that he 
can chuck an old gen’lm’n into the buss, shut him in, and rattle off, 
afore he knows where it’s a-going to ” — a feat which he frequently 
performs, to the infinite amusement of every one but the old 
gentleman concerned, who, somehow or other, never can see the 
joke of the thing. 


A second omnibus now comes up, and stops immediately be- 
hind us. Another old gentleman elevates his cane in the air, and 
runs with all his might towards our omnibus ; we watch his pro- 
gress with great interest; the door is opened to receive him, he 
suddenly disappears — ^he has been spirited away by the opposition. 
Hereupon the driver of the opposition taunts our people with his 
having "regularly done ’em out of that old swell,” and the voice 
of the " old swell” is heard, vainly protesting against this unlawful 
detention. We rattle off, the other omnibus rattles after us, and 
every time we stop to take up a passenger, they stop to take him 
too; sometimes we get him; sometimes they get him; but who- 
ever don’t get him, say they ought to have had him, and the cads 
of the respective vehicles abuse one another accordingly. 

Overcrowding was common, there being no regulation 
against carrying excess passengers, "" We are not aware/^ says 
Dickens, 

that it has ever been precisely ascertained how many passengers 
our omnibus will contain. The impression on the cad’s mind, 
evidently is, that it is amply sufficient for the accommodation of 
any number of persons that can be enticed into it. " Any room? ” 
cries a very hot pedestrian. "Plenty o’ room, sir,” replies the 
conductor, gradually opening the door, and not disclosing the 
real state of the case, until the wretched man is on the steps. 
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"‘Where?” inquires the entrapped individual, with an attempt to 
back out again. “Either side, sir,” rejoins the cad, showing him 
in, and slamming the door. “All right. Bill.” Retreat is im- 
possible ; the new-comer rolls about, till he falls down somewhere, 
and there he stops. 

Notwithstanding these drawbacks, the general convenience 
of the vehicles and of being able to cross London from one end 
to the other for so small a sum as sixpence were such that the 
public ‘put up with’ all the disadvantages for a time. At 
length, however, the opposition was carried to such a degree 
of ruffianism and caused such inconvenience to the public that 

a number of gentlemen formed themselves into a society called the 
London Conveyance Company, thus instituting a fresh opposition 
and one which was sure to succeed. They started commodious 
vehicles, with steady drivers, whom they forbade to race, though 
they exacted strict punctuality in regard to starting and arriving.^ 

“I am bound to say,” says a writer of the time, 

that in many respects the omnibuses and their men are greatly im- 
proved during my experience. The thirteenth seat — ^that awful 
position with your back to the horses and your face to the door, 
where, in a Mahomet’s coffin-like attitude, you rested on nothing, 
and had to contemplate your own legs calmly floating before you, 
very little below the faces of your right and left hand neighbours — 
has been abolished; and a piece of cocoanut matting is gener- 
ally substituted for that dank straw, which smelt so horribly and 
clung to your boots with such vicious perseverance. Most of the 
windows are, what is termed in stage language, practicable, and 
can be moved at pleasure; and a system of ventilation in the roof 
is now the rule, instead of, as in my early days, the singular excep- 
tion. Thirdly, by the salutary rule of the General Omnibus Com- 
pany, aided by the sharp notice which the magistrates take of any 
impropriety, the omnibus servants, the coachmen and the con- 
ductors, from insolent blackguards have become, for the most 
part, dvil and intelligent men, while the "service’ — ^horses, har- 
ness, food, etc. — ^has been placed on a greatly improved footing. ^ 


^ Chamberses Edinburgh Journal, June 14, 1845. 
* All the Year Round, January 21, 1865. 

124 



The Horse-drawn Omnibus 

From the same source we take the following: 

''All the world’s an omnibus ! ” lam aware that Shakespeare 
has the same idea with regard to "the stage/’ but stages do not 
run now, whatever they may have done in Shakespeare’s time, and 
besides an omnibus gives greater variety. 

I have been an omnibus rider all my life. To be sure I went to 
school in a hackney-coach, falling on my knees in the straw at the 
bottom, I remember, as the wretched horses stumbled up High- 
gate Hill, and imploring a maiden aunt, who was my conductor, 
to take me back, even on the sacrifice of two bright half-crowns, 
which I had received as a parting tip, and a new pair of Welling- 
ton boots. But when I left I came away in an omnibus, and at 
last began my omnibus experiences. . . . 

I used to go up every morning to the Rivet and Trivet office, 
Somerset House, in the nine o’clock omnibus, every seat of which 
was regularly bespoke, while the conductor summoned his pas- 
sengers by wild blasts upon a horn, as the vehicle approached 
their doors. That was two-and-twenty years ago. Every rider 
in the nine o’clock omnibus, save the junior clerk in the Rivet and 
Trivet Department, has taken his final ride in a vehicle of much 
the same shape but of more sombre colour, and carrying only one 
inside; and I, that identical junior, some years retired from the 
service on a little pension and a little something of my own, trying 
to kill time as best I may, find no pursuit more amusing than riding 
about in the different omnibuses, and of speculating upon the 
different people I meet therein. 

3. The London General Omnibus Company 

The public supported the London Conveyance Company, 
with whom the hostile omnibus proprietors were forced to 
come to an understanding. The negotiations that ensued 
subsequently resulted in a public omnibus service with many 
conveniences and improvements on the old order of things. 
Two fares — sixpence and threepence — ^had been charged on 
omnibuses, the former for the full journey and the latter a 
minimum fare no matter how short the distance. Twopenny 
fares were introduced in 1846, and in the same year advertise- 
ments (by Frederick Marriott) appeared in omnibuses. In 
1849 a penny fare was introduced, from the Bank to Mile End, 
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In 1846 outside seats were practically unknown. In 1850a 
new type of vehicle appeared, and was long known as the 
‘knife-board’ omnibus. It carried only nine outside pas- 
sengers, five of whom sat on a somewhat uncomfortable seat 
running the length of the roof, the other four sitting two on 
each side of the driver (Plate XX, A). To this type of vehicle 
the police objected on account of the danger incurred in reach- 
ing the outside seats — there had been many accidents — and 
they made a case against Mrs Sophie Gaywood, who ran an 
omnibus service in Bayswater. The police won their case, 
but the decision was reversed on appeal. During the year of 
the Great Exhibition the omnibuses were in great demand, and 
outside seats of all kinds were provided. The owners raised 
all fares whether or not the omnibuses ran to the Exhibition. 
Apparently the conductors also reaped a golden harvest as a 
result of ‘ringing the changes’ — giving wrong change to 
foreigners, who came to London by the thousand for the 
Exhibition. According to rumours current at the time, some 
of the conductors made even more profit than their employers, 
and many businesses were started subsequently as a result of 
the money gained in Exhibition Year. 

In 1855 the London General Omnibus Company was 
founded. This company not only contributed greatly to the 
improvement in public transport, but its activities marked the 
beginning of a new era in transport. Few people are aware 
that the London General Omnibus Company was founded in 
Paris, but in 185 5 a French company was formed to run omni- 
buses in London under the tide of Compagnie Generale des 
Omnibus de Londres, the managers being well-known London 
omnibus proprietors. The company first bought up the old- 
estabhshed business of Wilson (who ran the line of ‘Favour- 
ites’), consisting of fifty omnibuses and 600 horses, and took 
over also the staff of 180 men. On January 7, 1857, the first 
omnibuses to carry the name “London General Omnibus 
Company” left the yards at Islington. The company rapidly 
extended, purchasing existing lines and starting new ones, 
so that by November 1857 they owned 600 omnibuses and 
6200 horses, and operated sixty-six routes, carrying a million 
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passengers a week. In the following year the French com- 
pany was liquidated, a new company — the London General 
Omnibus Company, Ltd. — taking over the business. A 
scheme of all-round improvement was introduced. The 
‘knife-board’ type of vehicle was ultimately replaced by the 
‘garden-seat’ type,^ the seats outside being similar to those 
later in use on the London motor-buses. Ladders, which in 
the earlier vehicles gave access to the roof, were replaced 
by stairways, from which time ladies were often seen riding 
outside. 

In 1891 there was the famous omnibus strike. The men of 
the London General Omnibus Company came out owing to 
the introduction of the roll-ticket system,^ which had been 
adopted previously by the London Road Car Company. The 
men opposed the innovation, some subsequently declaring that 
over and above their wages under the old system they had 
‘made’ 8r. or los. a day, which they shared with the drivers. 
In spite of an additional zs. a day promised by the company, 
they came out on strike on May 7, the Road Car Com- 
pany’s men coming out in sympathy. London was without 
omnibuses until the strike was settled on May 14, the men 
ultimately accepting the Company’s terms. 

Although much of the omnibus traffic was ultimately lost — 
by the introduction of tramcars, of motor-buses (in 1899), and 
of the Central London Railway (in 1900), familiarly known as 
the ‘Tube’ — ^horse-buses continued to run until 1911 (see 
p. 229). The number of buses was continually increased to 
cope with the growth of traffic, and in 1905 there was an 
average of 1418 buses and 17,000 horses belonging to the 
London General Omnibus Company, while the Road Car Com- 
pany owned 560 buses. 

The withdrawal from the streets of the Metropolis of the 

General Omnibus Company’s last horse-drawn vehicle during the 

^ Introduced by the London Road Car Company, established in 1880 and a formid- 
able competitor of the L.G.O.C. 

^ This was unsatisfactory as a check on receipts, and it was not until the bell-punch 
system was introduced (in 1893) that an effective check was obtained. 
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week, emphasizes the rapidity with which mechanical traction is 
ousting the horse. Already the Company has a fleet of about 
1500 motor-buses in commission, and the more obsolete of these 
are being replaced by the so-called noiseless type at the rate of 
from 20 to 30 per week. In its palmiest days [1905] the Company 
never operated more than 1418 horse-buses, so that the increase 
of efficiency and carrying power must be enormous. A serious 
aspect of the change (which the public appears wholly to have 
overlooked) is the fact that the War Office is being deprived of a 
most valuable recruiting ground for horses in times of emergency .1 
Every one who had experience of the bus-horse in South Africa 
speaks highly in his praise, and certainly he had the advantage of 
arriving on the scene hard and in good condition. At one time, 
we believe, the Company owned within a few score of 18,000 
horses.^ 


4. Trams 

We may here not inappropriately include a brief reference 
to street-trams — ^horse-drawn, steam, and electric — as distinct 
from the old ‘tramways,’ or ‘tram-roads,’ of the collieries, 
which are more correctly dealt with under the heading of 
railways (see p. 171). The word ‘tram’ is probably derived 
from the fact that beams of timber were used for the rails. In 
certain parts of England these beams were called ‘trams,’ the 
origin of which is the Swedish word tromm, ‘a log,’ or German 
tram, ‘a beam.’ ‘Tram’ was also the name given to the shaft 
of a cart or carriage, which name may have been later applied to 
the whole vehicle. Either of these alternatives seems a mote 
probable origin of the word than the suggested derivation 
from the name of James Outram, of Sheffield, who laid some 
of the early cast-iron tracks at colheries. 

The world’s first street tramway for horse-drawn cars was 
opened in 1832 in New York, but was later abandoned. 
Another tramway in 1 8 j 2 was more successful, and three years 

^ Large numbers of horses were sent to the seat of war in South Africa from many 
omnibus stables. The sudden requisitioning of many hundreds of their best animals 
caused the various omnibus companies considerable inconvenience, but the horses 
taken were invaluable, for they were well seasoned and accustomed to hard 
work. 

* The Momj Marked Review, October 2^, 1911. 
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later a tramway was opened in Philadelphia. The rails were 
of wrought iron, and the gauge was 4 feet Sg- inches. The 
first tramway in Europe was from Woodside Ferry to Birken- 
head Park. In i860 George Francis Train, an American, 
obtamed permission from the Birkenhead Corporation to con- 
struct an experimental tramway in the town, and the line was 
opened for traffic on August 30 of that year. The success of 
this project encouraged Train to lay (in 1861) a track in Lon- 
don between the Marble Arch and Notting Hill Gate, but as a 
raised step-rail was used the track was considered an obstruc- 
tion and had to be removed. The next track to be laid ran 
between Victoria Station and Kennington Gate. About the 
same time tracks were laid in Staffordshire, where they were 
known as the “Street Railway.” An early experimental line, 
laid at Liverpool soon after, had to be taken up, the step-rail 
being deemed a public nuisance.^ There was no lack of 
opposition to tramways by horse- and carriage-owners, and, so 
far as Liverpool was concerned, it was not until 1865 that a 
practical scheme was brought forward for the construction of 
a tramway. Three years later the Liverpool Tramways Com- 
pany, Ltd., was incorporated, and, as their first line proved 
popular, additional powers were obtained and further lines 
constructed. Liverpool, first to obtain the necessary powers, 
was followed by London, Glasgow, and Dublin. In 1875 
Manchester laid its first tramway, which was worked by a 
private company until 1901, when the Corporation took over 
the lines and electrified them. 

Cable tramways are those in which a moving cable in a con- 
duit draws the car along, being gripped by an arm carried by 
the car. These tramways were tried in 1873 at San Francisco, 
and in England in 1884 at Highgate HiU. Three years later 
they were introduced at Edinburgh, and remained in use until 
as recently as 1922, when they were replaced by the overhead 
electric system. Cable tramways fell into disuse because of 
their great cost of construction and slow speed. The working 

^ The objections to the step-rail track were subsequently overcome when grooved 
rails were introduced, although these had the disadvantages of offering more resistance 
and of collecting dirt. 

I 
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cost is low, and they are safe on steep inclines, but heavy traffic 
is required to recoup the initial outlay. 

Steam trams were in use in America in 1859, and as early as 
1872 there were over seventy miles of track at Buenos Aires.^ 
Steam was not used in Britain until 1871, however, when a line 
was opened at Leith — even though the Act for Mechanical 
Power, permitting the use of steam, was not passed until eight 
years later. Although steam cars gradually replaced horse- 
cars they were generally dirty, noisy, and uncomfortable, and 
toward the end of the nineteenth century they were replaced 
by electric cars. 

The first experimental electric lines were laid in 1881 at 
Budapest, and in Ireland (from the Giant’s Causeway to Port- 
rush) in March 1883, and at Brighton Beach in August of the 
same year. The first regular electric system was that of Black- 
pool, which was opened in October 1884. There have been 
three main types of electric systems : (i) the conduit, (2) the 
surface-contact, and (3) the overhead. In the conduit system 
a conductor carrying the current is placed in an underground 
conduit, having a narrow slot at the top through which the 
collecting shoe of the car passes. The Blackpool tramway 
was laid on the conduit system (portions of the old track may 
be seen to-day in some of the side streets), which was also the 
system used at Budapest and in some of the early American 
cities. There have been two types of conduit construction: 
(i) that in which the conduit is placed m the centre of the track, 
and (2) where it is placed underneath one of the track rails. 
The former type is used to-day by the London County Council, 
and the latter system was in use at Bournemouth until replaced 
by the overhead electric. In the conduit system the great 
width of the conduit resulted in disturbiag not only the road 
surface, but also gas and water mains, electric supply, and tele- 
phone cables. Imperfect drainage of the conduit also caused 
trouble, and to overcome this difficulty was a highly costly 
undertaking. To-day this system is only used in certain parts 
of a few of tiae larger cities where overhead wires are impossible 
or undesirable. The only one in England is that in London, 

^ See Bfigineering^ May 1872. 
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but there are others in Paris, Berlin, Brussels, Budapest, Bor- 
deaux, Lyons, Vienna, and New York. 

Many attempts were made to discover an alternative that 
would eliminate the high cost of the conduit system. The 
most successful was the surface-contact system, in which 
current was supplied by an underground cable to a row of 
metal studs placed lo to 15 feet apart, extending down the 
centre of the track and projecting half an inch above the sur- 
face of the roadway. These studs were ‘alive’ only when the 
car was passing over them, the pressure of a long contact bar 
depressing each stud in making contact with the live cable 
beneath. The surface-contact system has been used in this 
country at Wolverhampton, Lincoln, Torquay, and Mex- 
borough, but no example now remains. Abroad the system 
has been tried at Paris, Tours, Monaco, and elsewhere. The 
system was rendered obsolete because of difficulty with the 
necessarily huge number of studs, or automatic switches, 
which could never be made absolutely reliable under all 
conditions. 

The introduction of the overhead trolley system, now used 
generally throughout the world, opened up a new era for 
manufacturers of electrical plant and for the makers of rads, 
points, and crossings. The first overhead trolley line was 
opened in 1889 in New York. The first in this country was 
that of Roundhay, Leeds, opened on January 8, 1892, the com- 
pany being taken over two years later by the Leeds Corpora- 
tion, who reopened the track in July 1897. On New Year’s 
Eve 1893 electric trams commenced to run in South Stafford- 
shire, and in October 1895 at Bristol (from Old Market Street 
to Kings wood). Other early overhead electric tramways 
were Coventry (December 1895), Dublin-Kangstown-Dalkey, 
and also Hartlepool (May 1896). 

To-day our cities and towns all have electric tramway 
services so complete that they link up and together form a • 
chain that enables considerable distances to be travelled by 
tram (should one be so minded !). For example, one may travel 
from Liverpool to Manchester, or even from Liverpool to 
Leeds and Bradford, a distance of over eighty miles, by tram. 
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In the overhead system the current is collected by a small 
grooved wheel carried at the end of a long trolley-arm, kept in 
contact with an overhead wire by strong springs. The over- 
head wire, which in the United Kingdom must be carried at a 
safe height of not less than 17 feet, is supported either by 
bracket arms from a central standard or from a side standard, 
or by cross wires fixed to buildings on each side of the road. 
Current is generally supplied at 500 volts, and as the pressure 
falls as the distance from the generating-station increases, large 
tramway systems distribute the current at 5000 volts to sub- 
stations, where it is transformed to 500 volts for the overhead 
wire. On the car the current is controlled by a switch handle 
actuating a number of resistances, usually placed under the 
seats of the car. Generally there are two motors fitted to each 
car, one on the front and the other on the back axle. 

Trackless trams — electric trams without rails — are fitted 
with rubber-tyred wheels and run on the ordinary roadway. 
They represent a compromise between the electric tram and 
the motor-bus, and draw current by means of a trolley arm 
from an overhead wire. They have the advantage of being 
more adaptable on congested roads, for, within certain limits, 
they can be steered as motor-buses. In addition, there is no 
high first cost for laying the track and no track maintenance 
cost. Trackless trams were first installed in this country at 
Keighley, in Yorkshire, where a service from Ingrow Tram 
Terminus, Keighley, to Hebden Road, Haworth, was com- 
menced on May 3, 1915. Further extensions to the service 
were made subsequently, and on August 20, 1924, tracldess 
trams were substituted for the tramway service run within the 
Borough from Keighley Institute, in the centre of the town, 
to the termini at Ingrow, Stockbridge, and Odey. In the 
original installation the vehicles used were single-deck vehicles 
constructed to seat twenty-eight passengers. The wheels 
were fitted with solid rubber tyres, and 20-h.p. hub motors 
were built into the rear wheels. 
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roads, used exclusively for military purposes and under the 
immediate government of the praetors, or military superiors, 
and (a) the consular roads, which were the high roads for 
public use. The distinction between these two classes of 
road was so marked that where roads for both purposes were 
required between the same places separate roads were con- 
structed, even although this might result in their running 
practically parallel for their entire length. 

The praetorian roads were naturally regarded as of the 
greater importance, for on their construction and mainten- 
ance depended not only security at home, but also the security 
of conquered countries abroad. These roads were generally 
at least 50 feet in width, with an elevated centre portion some 
20 feet in width. When the roads crossed marshy ground 
they were raised 5, 10, or sometimes even 20 feet by embank- 
ments. The consular roads were made and maintained by the 
consuls, and were generally named after the particular consul 
who was responsible for their construction — thus the Via 
Aurelia was made by the Consul Aurelius, the Via Appia by 
the Consul Appius, and so on. As in the case of the praetorian 
roads, the consular roads were often remarkable for their 
breadth. They also were raised at the centre, had channels to 
carry oflF the water, and were paved with stones or covered 
with some other hard material. Many were constructed for 
two-way traffic, the double carriage-ways being separated by 
a raised footwalk paved with brick. 

The consular roads were themselves subdivided into three 
classes: (i) stratcs'^ vim, or paved roads, formed of pebbles 
and gravel; (2) vim silice sir atm, paved with ffint stones of 
unequal size; and (3) vim saxo et lapide qmdrato stratm, paved 
with square, flat stones laid in regular formation. Along 
the side of these roads were large stones for use as mount- 
ing-stones. As stirrups were unknown to the Romans, 
mounting-stones were always regarded as an important 
accommodation. 

The expense of the construction and maintenance of the 
consular roads was defrayed by levies on the owners of the 

^ Hence our word ‘ street/ 
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lands through which the roads passed. In order to enforce 
the law by which the local landowners were required to repair 
the roads, inscribed tablets were erected to denote who was 
responsible for the maintenance of any particular section. The 
labour of road-making must have been tremendous. For 
instance, the Via Appia, extending for 3 50 miles from Rome to 
Naples, had a paved surface 12 feet in breadth composed of 
squared blocks of freestone, each about 18 inches square. 
Although this road was made 500 b.c., there are stretches of 
several miles that even now are serviceable. 

In addition to the two main classes of roads already men- 
tioned there were by-roads, leading to small places away from 
the great lines. These roads were called vim vicinalm, or vicinal 
roads, and sometimes vim patrim, or country roads. Square 
gatehouses, with arched openings on each side, were erected 
at points where these roads crossed. 

It may perhaps be of interest to mention that milestones 
were introduced by Caius Gracchus about 130 b.c. They 
denoted the distance from Rome, a military column — milli- 
arium aureum^ or golden standard — in the Forum at Rome 
serving as the centre from which all roads radiated. 


2. Early British Roads 

In the time of the early Britons Britain was almost covered 
with forests, which largely determined the site of the earliest 
setdements. Twelve hundred years ago Bede described one 
of these early forests as being “thick and inaccessible, the 
abode of deer, swine, and wolves.” It was natural, therefore, 
that the Britons should make their homes in districts that were 
comparatively open, such as the downs of Wiltshire, the moors 
of Devonshire, and the wolds of Yorkshire. Even in pre- 
historic times the importance of communication was recog- 
nized, however, and between the villages of the different tribes 
rough tracks were made by the constant passage of the feet of 
men and animals over the same path. One particular example 
of these ancient trackways runs through Cock Mill Wood, 
near Whitby, in Yorkshire, and another ran from the North 
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Downs, in Kent, probably on a line subsequently followed by 
the great Roman road named Watling Street. Others are to 
be met with elsewhere, especially in the South of England, and 
in many parts of the country traces of these ancient trackways 
of the early Britons are stiU to be seen. They followed the 
nearest and most convenient path between two points, and hi 
some cases they were adopted as the routes of later days. 

The course of these early trackways was determined by the 
physical features of the country through which they passed, 
and they played an important part in the early history of Eng- 
land and, later, in civil and religious troubles. Many of the 
trackways were in regular use as trade-routes, as, for instance, 
the one to which the name Pilgrims’ Way was given in medieval 
times, because of the numbers of pilgrims who journeyed along 
it, from Winchester to Canterbury, to the shrine of Thomas a 
Becket. The Pilgrims’ Way connected the south and south- 
east, and it was along this ancient trackway that tin was trans- 
ported from Cornwall to the coast for export to the Continent 
in the earliest times. Hundreds of years before Caesar’s in- 
vasion (55 B.c.) — ^probably about 1000 b.c. — ^trading was 
established by the Britons, first with the Phoenicians, then with 
the Greeks, and later with Roman Gaul. A Greek historian 
tells us that tin was transported into Gaul from Cornwall by 
traders and then carried overland on pack-horses. It is 
suggested that tin from Britain may have been used in the 
armour of the warriors who fought in the siege of Troy. 

The discovery of tin was of the greatest importance to 
civilization in general and to roads in particular, upon the 
development of which it had a marked influence.^ There 
were no tin-mines in Europe except in remote Cornwall, and 
as news of the discovery of bronze spread there must have 
been an increasing demand for tin. The metal was trans- 
ported from Cornwall over the ancient trackway to Sandwich, 
or the Isle of Thanet, and from there it was exported to the 
Continent. It was Cornish tin that first tempted the Phceni- 

^ By adding copper, a soft and almost unusable metal, to tin the hard and serviceable 
metal bronze was produced, opening up entirely new possibilities to those in possession 
of the secret. 
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dans out of their inland sea, past the Pillars of Hercules, to 
brave the terrors of the Atlantic. 

Although it is generally supposed that except for track- 
ways there were no roads in Britain before the Romans came, 
this is not altogether correct. Certainly roads such as those 
subsequently made by the Romans did not exist, but there were 
roads of a kind affording a means of communication through- 
out the land. There seems good reason to suppose that 
the earhest roads in Britain were made by those pre-Celtic 
ancestors of the British who — although consisting of many 
different races — are grouped together and called Iberians. 
There were probably at least five main roads following the 
ranges of the Downs and converging on Avebury and Stone- 
henge. One of the best known to-day is the Pilgrims’ Way, 
already mentioned, which may stiU be traced for a great part 
of its length. 

Of the other ancient British roads — subsequently im- 
proved, straightened, and developed by the Romans — ^were 
the following. 

Icknield Street, a road that left London in an easterly direc- 
tion, penetrated into the country of the Iceni about the Wash 
and Yorkshire. It passed by Newmarket and Dunstable to 
Streadey, where it branched to the right by the Berkshire 
Ridgeway to Avebury; and to the left to Newbury and Tang- 
ley, to Dorchester, Honiton, Exeter, Totnes, and Land’s 
End. 

Ermyn ^ Street, which joined London with the North and 
with the south coast, was developed by the Romans, and 
eventually ran from Pevensey to Eastbourne, Wadhurst, Ton- 
bridge, Bromley, and to London; thence, through what is now 
Wood Green, Enfield, and Ware Park, to Royston, Chesterton, 
Stamford, Ancaster, Lincoln, and Catterick. Here it branched, 
one road going by way of Corbridge, Brampton, and Berwick 
to the east of Scotland, and the other branch — along the Ryk- 
nield Way — to Aldborough, Houghton, Doncaster, and Stave- 
ley. A western branch of Ermyn Street ran from London by 
Dorking and Pulborough to Chichester. 

^ The name is supposed to be derived from Ermin, a Saxon hero or divinity, 
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Watling Street ^ was the main road from the south-east 
coast to Ireland. It started at Richborough, and ran, by way 
of London and Worcester, to Festiniog in North Wales. 
Here it branched — to the left for Caernarvon and to the right 
for Chester, Manchester, and Corbridge, and then to Jedburgh, 
Cramond, and the North. 

Akeman Street crossed the country from east to west by 
way of Bedford, Buckingham, Alcester, Woodstock, Ciren- 
cester, Anst (where it crossed the Severn), to Caerleon, Cardiff, 
Carmarthen, and St David’s. 

Ryknield Street joined the North with the West, leading 
from the Tyne by way of Bruchester, Boroughbridge, Aid- 
borough, Ribston, Bolton, Chesterfield, Birmingham, Tewkes- 
bury, Gloucester, Chepstow, Abergavenny, and Carmarthen, 
to St David’s. 

The Fosse Way ran from Exeter by way of Seaton, Ilchester, 
Bath, Cirencester, Northleach, and Claychester to Lincoln. 
It was a wonderful example of road-construction, never deviat- 
ing six miles from a straight line at any point of the 182 miles 
between South Petherton and Lincoln. In later times the 
Fosse Way was evidently regarded as an important landmark, 
for we find it often marking the boundary of a parish or 
county, in which it has a parallel in the Peddar’s Road, which 
served a similar purpose in Suffolk. Much of the old Fosse 
Way can be traced even to-day, although, strangely enough, the 
road is practically omitted from an early road map constructed 
in A.D. 1 300 and now in the Bodleian Library. Neither is it 
shown in later old road-maps and books, with the exception 
of a small section that is shown in the old itineraries of Bowles, 
Paterson, and Mogg as a coaching road between Stow-on-the- 
Wold and Cirencester. The road to-day runs through about 
200 miles of England that is remarkably thinly populated, and 
for miles one may walk along it without passing a house 
or an inn or without meeting a traveller. Yet in Roman 

^ Watling Street existed before the Romans came to Britain. The name may be 
connected with the ‘ wattle ’ used for making fences, and perhaps the road was so called 
because it led to a fenced and sacred enclosure on the site of St Paul’s Churchyard (which 
stands on the famous road), where there was possibly a Druidical temple, 
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times it was an important road through England, and perhaps 
the most important place on it was Cirencester, now an agri- 
cultural and hunting centre, but once a great junction of main 
roads that radiated from it as spokes radiate from the hub of 
a wheel. 

In some parts of Britain the earliest roads were known as 
‘drifts’ or ‘droveways,’ being so called because of the passage 
of ‘ drifts ’ of cattle that were driven to enclosed places for 
annual inspection. Drifts were followed by pack-roads, or 
‘prime-ways/ then by horseways and footways, and finally by 
the king’s highway. 

Although — as we have seen — there was no extensive 
system of roads in Britain until the Romans came, the early 
British roads were planned systematically to meet. As far as 
possible they avoided physical obstacles, adapting themselves 
to the lie of the country. In this they differed materially from 
the roads of the Romans, which ignored natural obstacles and 
ran across the country up lull and down dale with an imperial 
disregard of difficulties. As far as possible the Roman roads 
preserved a direct line, the Romans taking the highest points 
of the land as surveying-posts to mamtaiti the line. Exactly 
how the Roman engineers took the ‘sights’ for their great mili- 
tary highways is something of a mystery, as, of course, our 
present-day precision of measurement and our modern scienti- 
fic instruments — ^the telescope, the vernier, and the theodolite 
— ^were xinknown to them. It has been suggested that the 
Romans obtained their lines of direction by means of smoke- 
signals, but, as Hilaire Belloc points out in The Stam Street, 
“these great alignments are exact to a yard for mile after mUe,” 
and we must agree that it is impossible that “ such a rough-and- 
ready method as the smoke-signal could have proved adequate.” 
This author suggests the use of movable platforms of great 
magnitude with scaffolding on them. Mr Belloc’s final com- 
ments are : 

Anyone who stands to-day upon Pulborough Hill, and looks 
towards Leith Hill, even on the clearest day, will appreciate how 
considerable a mark would be required for the unaided eye to fix 
a terminus there. And we must conclude that these enormous 
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alignments could only be effected by some piece of ■work of such 
dimensions as our modem instruments of precision have made us 
lose the habit of. 

The magnitude of the undertaking is increased in our judgment 
when we consider the necessity of establishing the intermediary 
points by the use of some movable vehicle : a thing on wheels for 
which some sort of short transverse track must usually have been 
prepared, and which must have been able to carry an erection 
clearly visible for a distance of at least lo miles. 

3. British Roads in the Middle Ages 

After the Romans left Britain (in a.d. 410) the roads fell into 
disrepair. The Jutes and Saxons established themselves in the 
south within half a century of the departure of the Romans, and 
in another century they and the Angles held the whole of the 
east and south-east coasts. At last, the British having been 
driven westward, the conquest was complete. The invaders 
then commenced fierce wars among themselves, and during 
this period little is known about either roads or conveyances. 
We do know, however, that King Harold’s army marched at 
the rate of nearly eighteen miles a day from Stamford to Hast- 
ings to fight WiUiam of Normandy. This was a wonderful 
feat for iofantry, and the roads must have been fairly good to 
make it possible, for the army would be accompanied by a con- 
siderable amount of transport. After the Norman Conquest 
the country was too disturbed to give attention to roads, which 
for the most part were allowed to go to ruin. Indeed, we do 
not hear anything of importance in this connexion until after 
several reigns subsequent to the Conquest. The first improve- 
ments to be made were in the roads to the seaports on the 
south coast, to facilitate the passage of the Normans in their 
constant travels between the Continent and England. By the 
time of the Plantagenets the roads from London to the ports 
were in fairly good condition, but the roads to the north and 
west remained in a ruinous state for some centuries, and con- 
sequently the transport of the country had to be carried on by 
pack-horses (see pp. 29-31). 

In the reign of Edward I several Acts were passed largely 
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in the hope of suppressing the depredations of desperate 
characters who haunted the roads outside the towns and 
preyed on lonely travellers. The first law relating to high- 
ways, or roads leading from one market-town to another, was 
passed in 1285, but here again the Act was chiefly concerned 
with the suppression of robberies. It directed “those ways to 
be enlarged where bushes, woods, or dykes be, where men 
lurk; so that there be neither dyke, tree, nor bush, within two 
hundred feet on each side of those roads, great trees excepted.” 
We may here mention that robberies and murders continued 
until the roads were considerably improved. In the time of 
Cromwell a news-sheet reported that 

at the sessions and jail delivery for Newgate there were 

numerous notable highway robbers, too numerous to particularize. 

One man was pressed to death, because he refused to plead. 

Seven men and one woman were condemned to be hanged; 

twenty-four to be burnt in the hand. 

Books were published about this time exposing the practices 
and haunts of robbers and detailing the various disguises 
affected by the thieves. 

The difficulty of transport resulted in the import of large 
quantities of foreign goods, and at this time England was a 
producer of raw materials — wool, hides, etc. — ^that were manu- 
factured on the Continent. Manufacture demands transport 
facilities for both raw materials and manufactured goods, and 
when Edward III (1527-77) came to the throne a new policy 
was gradually evolved. Henry II had replaced compulsory 
personal service by money payments, but Edward found the 
financial arrangements inadequate and decided to increase the 
taxes . To do this he determined that the raw materials hitherto 
exported for Continental manufacture must be manufactured 
in England, in the hope that he would thereby collect increased 
taxes from the tradespeople, the sheriffs having discovered that 
money was more easily extracted from townsmen than from 
agriculturists . Advantages were offered to Continental crafts- 
men to come to England and set up their manufactories here, 
and as a result many valuable industries were established in 
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this country. Every new industry made further demands on 
the means of communication, and it became increasingly 
necessary as time went on that transport methods should be 
improved. 

Naturally the condition of the roads was among the first 
matters to receive attention, and in the reign of Edward III 
a system of tolls was devised. The idea was that the toll 
collected from the users of the roads would be sufficient not 
only to keep the roads in repair, but even to extend their 
length. In 1346 the King granted his commission 

to the Master of the Hospital of St Giles-in-the-Fields, without 
the city of London, and to John of Holborn, to lay a toll on all 
sorts of carriages, for two years to come, passing through the high- 
way leading from the said hospital to the Bar of the Old Temple of 
London. Also through another certain highway called Perpoole,^ 
joining to the beforenamed highway. 

According to the Act of Parliament, the footpath at Temple 
Bar was overgrown, and the road had “by the frequent 
passage of carts, wagons and horses, to and from London, 
become so miry and deep as to be almost impassable.” When 
Edward rode to Parliament the roads in Westminster were in 
such a bad state that the ruts and holes had to be filled with 
faggots to make a suitable passage for the royal procession. 
About this time Knightsbridge, which is to-day a wide, 
beautifully paved road, was a narrow lane, where travellers 
had to wade through deep mud ! Another main road not far 
away was described as being “an impassable gulf of mud.” 

If this was the state of things in and near London we can 
well understand that the roads elsewhere were in an even 
worse condition. The trading routes had become more and 
more deeply worn, so that they were named ‘hollow-ways.’ 
Some were worn to such an extent that the pack animals using 
them were barely visible to people on the level. Some were 
crossed here and there by rivulets and streams, and aU were 
full of holes. The surface of the roads was not improved by 
the fact that the wheels of many of the cumbersome carts of the 

^ Later Gray’s Inn Lane. 
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period were studded with heavy nails, in order that they might 
obtain a better grip. 

Little was done, however, until the reign of Henry VIII 
(1509-47), when laws were passed for the improvement of old 
roads and the making of new roads. Special mention was 
made of the roads between St Clement Danes, in the Strand, 
and Charing Cross, and between Holborn and Southwark — 
these roads being then both “noxious and very jeopardous.” 
At the same time it was proposed to alter or remove certain 
roads in the Weald of Kent and in “the deep ways of Sussex,” 
where the old roads are described as being “worn out” ! They 
had “become so deep and noyous by wearing and course of 
water, and other occasions, that people cannot have their 
passages and carriages by horses upon or by the same way, but 
to their great pains, perils and jeopardy.” The Act cannot be 
said to have been encouraging to would-be road-makers, 
however, for it simply gave permission to any person to “ lay 
out a more commodious way” on his ground, in return for 
which work he was given the right to add to his lands the soil 
and ground of the old way ! 

In 1 5 3 7, when Henry VIII began to suppress the monasteries, 
a monastery-wrecker named Kichard BeUasis stated that he 
could not proceed with his work of dismantling Jervaulx 
Abbey, in Yorkshire, owing to the bad state of the roads. He 
reported that “lead from the roof cannot be conveyed away 
until next summer, for the ways in that countrie are so foule 
and deepe that no carriage can pass in winter.” 

During the reign of Philip and Mary I (1553-58) six Acts 
relating to the roads were passed. In 1555 it was enacted 
that as 

the highways were then very noisome and tedious to travel in, 
and dangerous to aU persons and carriages . . . every parish shall 
annually elect two surveyors of the highways, to see that the 
parishioners, according to their lands, abilities, farms, etc., send 
their carts, horses, men and tools, four days in every year for 
mending the roads. 

Farmers were slow to respond, however, ^d invariably 
sent their worst horses and carts and their laziest men, who 
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passed the compulsory four days in lolling about the roadside. 
Others used their men for the compulsory four days in repair- 
ing those parts of the road that led to their own farms. Thus 
the public did not get much benefit from that Act. 

Nineteen Acts relating to the roads were passed in Eliza- 
beth’s reign (1558-1603) and one in James I’s (1603-25), after 
which there was none until the Restoration. 

4. The First Turnpike and other Acts 

In the meantime traffic increased, and the roads suffered so 
severely that in 1629 Charles I issued a proclamation that “no 
common carrier, or other person whatsoever, shall travel with 
any waine, cart, or carriage with more than two wheels, not 
with above the weight of twenty hundred, nor shall draw any 
waine, cart, or other carriage with above five horses at once.” 

It is recorded that, on one occasion, eight hundred horses 
were captured by Cromwell’s forces while sticking in the mud. 
When a long journey was contemplated during the seventeenth 
century servants were often sent beforehand to survey the 
country and to discover the most promising track. In 1640 
the road from London to Dover was the best in England, and 
yet for even that short distance the journey of Queen Henri- 
etta and her household required four weary days. 

In 1663, in the reign of Charles II, the first Turnpike Act 
was passed. It stated that 

the ancient highway and post-road leading from London to York, 
and so into Scotland, and likewise from London into Lincoln- 
shire ... in many places of the road, by reason of the great and 
many loads which are weekly drawn in waggons, ... as well as 
by reason of the great trade of barley and malt that cometh to 
Ware, and so is conveyed by water to the city of London, as other 
carriages both from the north parts as also from the city of Nor- 
wich, Saint Edmund’s-buty and the town of Cambridge, to Lon- 
don, is very ruinous, and become almost impassable, insomuch 
that it is very dangerous to all his Majesty’s liege people that pass 
that way. 

Justices of the Peace were to appoint persons to take 
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sumes of money in the name of Toll or Customs, to bee paid for 
all such horses, carts, coaches, waggons, droves and gangs of 
cattell as shall passe that waye. 

The toll for a horse was one penny, for a coach sixpence, for a 
wagon one shilling, for a cart eightpence, for a score of sheep 
or lambs a halfpenny, for a score of oxen fivepence, for a 
score of hogs twopence. If any person refused to pay the toll 





FIG. 30. A TOLL-GATE 


the horse or coach was to be detained and held until the toll 
was paid. Seven years later another Act imposed penalties 
on persons forcibly opposing the detention of catde, etc., for 
non-payment of tolls. 

In Charles II’s time it was necessary for the larger coaches 
to carry four, five, or even six grooms — ^who huddled to- 
gether on a seat, or stood on a platform at the back of the body 
— to assist the coach when it got into any difficulty. In a 
letter of the period a nobleman’s servant in London informs 
another in Essex about a forthcoming journey of his master. 
The Essex man is instructed to have ready the “persons who 
know the holes and the slights, with lanterns and long poles.” 

According to Macaulay,^ “On the best lines of com- 
munication the ruts were deep, the descents precipitous, and 

1 History of England^ vol, i, chapter iii. 
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the way often such as it was hardly possible to distinguish, in 
the dusk, from the unenclosed heath and fen which lay on both 
sides.” Ralph Thoresby, the antiquary, has recorded in his 
Diary ^ that he was in danger of losing his way on the Great 
North Road, and on one occasion actually did miss the road 
between Doncaster and York. Pepys tells us ^ that he and 
his wife, travelling in their own coach, lost their way between 
Newbury and Reading, and that in the course of the same tour 
they mistook the road near Salisbury, and were in danger of 
having to pass the night on the Plain. It was only in fine 
weather that the whole breadth of the road was available for 
wheeled vehicles. Often the mud lay deep on the right and 
left, and only a narrow track of firm ground rose above the 
quagmire.® At such times obstructions and quarrels were 
frequent, and the path was sometimes blocked up for a long 
time by carriers, neither of whom would break the way. It 
happened almost every day that coaches stuck fast until a 
team of cattle could be procured from some neighbouring 
farm to tug them out of the slough. 

Thoresby often travelled between Leeds and London, and 
he has recorded such a series of perils and disasters as we might 
expect to find had befallen some expedition to an unexplored 
country. On one occasion, when the country between Ware 
and London was flooded, passengers had to swim for their 
lives. In consequence of these tidings Thoresby turned out 
of the main road, and was conducted across some meadows 
where it was necessary for him to ride to the saddle-skirts in 
water.* Some years later we find him held up at Stamford 
for four days on account of the state of the roads. He ven- 
tured to proceed only because fourteen Members of the House 
of Commons, who were going up in a body to Parliament with 
guides and numerous attendants, took him into their company.® 
From many sources we gain an idea of the general state of 
the roads throughout the country at this time. In Derbyshire 
travellers were in constant fear of their necks, and were fee- 

1 October 21, 1680. ® Diary, June 12 and 16, 1668. 

® Ibid., February 28, 1660. * Diary, March 17, 1695. 

* Ibid., December 27, 1708. 
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quendy compelled to alight and lead their beastsd The great 
road through Wales to Holyhead was in such a state that in 
1685 the Viceroy, going to Ireland, was five hours in travelling 
the fourteen miles from St Asaph to Conway. Between Con- 
way and Beaumaris he was forced to walk a great part of the 
way, and his lady was carried on a litter. His coach was with 
considerable difficulty, and by the help of many hands, brought 
after him in time. In general, carriages were taken to pieces 
at Conway and borne on the shoulders of sturdy Welsh 
peasants to the Menai Strait. ^ 

When Prince George of Denmark visited the stately 
mansion of Petworth in wet weather he was six hours in going 
nine nules, and it was necessary that, a body of sturdy hinds 
should be on each side of his coach in order to support it. 
Several of the carriages that conveyed his retinue were upset 
and injured. A letter from one of his gentiemen-in-waiting 
has been preserved, in which the unfortunate courtier com- 
plained that during fourteen hours he never once alighted 
except when his coach was overturned or stuck fast in the 
mud.^ 

Daniel Defoe wrote just before 1700: 

Supposing one takes the North Road by St Albans; after 
Dunstable the road disappears into deep clay, surprisingly soft, 
perfectly frightful. The great number of horses killed there by 
excess of labour in the clay is such an expense to the country 

that he wonders if the building of new causeways such as the 
Romans built would not be less expensive. About the same 
time Pickfords, the carriers, lost a wagon and six horses, which 
were engulfed in the mud at Fenny Stratford. 

The preamble to an Act in the time of William and Mary 
(1689-94) set forth the fact that the highways were not “in 
many parts sufficiently amended and repaired, but remain 
almost impassable; all which is occasioned, not only by reason 
of some ambiguities in the said laws, but by want of a sufficient 

^ Tow in Derbyshire (1662). 

^ Correspondence of Henryk Earl of Clarendon^ December 30, 1685, to January i, 
1686.. » 

® Annals of Queen Anne, 1703. 
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provision to compel execution of the same.” The Act 
directed that previous laws were to be enforced, with penalties 
if the responsible persons did not carry them out. Roadways 
to market-towns were to be made at least 8 feet in width and 
“as near even and level as may be.” The Act also set forth 
that as “divers waggoners and other carriers, by combination 
among themselves, have raised the prices of the carriage of 
goods in many places to excessive rates, to the great injury of 
trade,” the Justices of the Peace were to have the power of 
settling the rates to be charged for land carriage. 

Another Act of the same reign directed that when two or 
more crossways met posts should be erected with inscriptions 
in large letters showing the name of the next market-town to 
which each of the highways led. 

In Queen Anne’s reign (1702-14) it became the practice to 
load wagons so heavily that the roads were cut into deep ruts. 
An Act was therefore passed compelling the use of a pole or 
shafts for wheel-horses, and prohibiting the use of more than 
six horses or oxen to one wagon, except on bill s. 

In 1703 the King of Spain journeyed by coach from Ports- 
mouth to Windsor, and the difficulties of the journey were 
recorded in a letter by one of his attendants. 

We set out at six in the morning to go for Petworth, and did 
not get out of the coaches (save only when we overturned or stuck 
fast in the mire) till we arrived at our journey’s end. ’Twas hard 
service for the prince to sit fourteen hours in the coach that day, 
without eating anything, and passing through the worst ways 
that I ever saw in my life; we were thrown but once indeed in 
going, but both our coach, which was leading, and his highness’s 
body coach would have suffered very often if the nimble boors of 
Sussex had not frequently poised it or supported it with th<°ir 
shoulders from Godaiming almost to Petworth; and the nearer we 
approached to the Duke’s house the more inaccessible it seemed 
to be. The last nine miles of the way cost us six hours’ time to 
conquer them, and indeed we had never done it if our good master 
had not several times lent us a pair of horses out of his own coach, 
whereby we were enabled to trace out the way for him.^ 


* J. H. Matkland, in Arcbaohgia. 
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In George I’s reign (1714-27) the use of five horses only was 
permitted to one wagon — except for purposes of husbandry or 
for his Majesty’s service — because excessive loads were still 
being carried, damaging the roads so that they became almost 
impassable. By this Act the weights to be carried by wagons 
and carts were also limited — ^no more than twelve sacks of 
meal, each of no more than five bushels; twelve quarters of 
malt; seven hundred and a half of bricks; and one chalder of 
coals. Any person offending was to forfeit one of the horses 
drawing the load. Such laws as these, however, laid the 
carrier open to a form of robbery from men who wandered 
over the country and made a trade in laying informations. 
The informer took care to post himself on a turnpike road, 
near a place where some narrow lane opened into it. In these 
carriages with broad wheels could scarcely move at all. To 
overcome the difl&culty carriers were frequently tempted to 
yoke more beasts than the existing Acts allowed. When the 
informer observed a wagon drawn by additional beasts coming 
out of one of these ravines he seldom allowed the driver time 
to take off his supernumerary animals, but, jumping from the 
hedge, gave notice of his intention to inform. In this way he 
extorted money — a system of robbery on the highways “as 
effectual as, and scarcely more innocent than, if extorted under 
terror of the pistol.” 

In the days of the stage-coach highwaymen infested the 
roads, and many are the stories told of the Dick Turpins, 
Claude Duvals, and Jack Sheppards of the time. According 
to Macaulay, 

The public authorities seem to have been often at a loss how to 
deal with the plunderers. At one time it was announced in The 
Gazette that several persons, who were strongly suspected of being 
highwaymen, but against whom there was not sufficient evidence, 
would be paraded at Newgate in riding dresses; their horses 
would also be shown ; and all gentlemen who had been robbed 
were invited to inspect this singular exhibition. . . . 

It was related how Claude Duval, the French page of the 
Duke of Richmond, took to the road, became captain of a for- 
midable gang, and had the honour to be named first in a royal 
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proclamation against notorious offenders; how at the head of 
his troop he stopped a lady’s coach, in which there was a booty of 
£400; how he took only £ 100 ^ and suffered the fair owner to 
ransom the rest by dancing a coranto with him on the heath; how 
his vivacious gallantry stole away the hearts of all women; how 
his dexterity at sword and pistol made him a terror to all men; 
how, at length, in the year 1670, he was seized when overcome by 
wine; how dames of high rank visited him in prison, and with 
tears interceded for his life; how the King would have granted a 
pardon, but for the interference of Judge Morton, the terror of 
highwaymen, who threatened to resign his office unless the law 
were carried into full effect; and how, after the execution, the 
corpse lay in state with all the pomp of scutcheons, wax lights, 
black hangings and mutes, till the same cruel Judge, who had 
intercepted the mercy of the Crown, sent officers to disturb the 
obsequies. . . . 

All the various dangers by which the traveller was beset were 
greatly increased by darkness. He was therefore commonly de- 
sirous of having the shelter of a roof during the night; and such 
shelter it was not difficult to obtain. 


5. The Turnpike Riots 

Many Acts for the improvement of the roads were passed 
in the subsequent reigns of the Georges. Between 1760 and 
1780 no less than six hundred Turnpike Acts were passed, 
authorizing the construction of new roads. During the eight 
years following the running of the first mail-coach (1784) over 
three hundred Acts were passed for the same purpose. There 
was so much to be done throughout the country, however, 
that, despite every effort, the Hghways remained in a very 
bad state. Traffic had increased, too, imposing greater wear 
than ever on the roads, and especially was this the case on 
the roads near London. The effect of the bad condition of 
these roads is well illustrated by the fact that a Mr Water- 
house, who kept 400 horses at the Swan with Two Necks, could 
work those within 50 miles of London for only about four 
years each, while those working at a greater distance out of 
London coixld be worked for six years or more. Eight horses 
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outside London did the work of ten in London. A Mr 
Horne at Charing Cross also kept 400 horses and bought 150 
every year. Those working near London were only good for 
three years, while those at a greater distance worked for twice 
as long. Mr Eames, at the White Horse, Fetter Lane, kept 
300 horses, and found he could work them for three years in 
post-coaches and as long again outside London. Pennant 
tells us that in 1783 Oxford Street, London, was “a deep, 
hollow road, full of sloughs, with here and there a ragged 
house, the lurking-place of cut-throats.” Communication 
with Paddington, which was ‘in the country,’ was kept up by 
means of a daily stage, which took three hours to run between 
the city and its destination. Twenty years later, when Lord 
Sudeley took his bride from Welshpool to his house — ^a dis- 
tance of about a doxen miles — ^their carriage stuck fast in a 
quagmire, and the occupants finished their journey on foot. 

Despite the bad state of the roads and the discomfort and 
delay occasioned thereby, much hostility was shown to plans 
for improvements. Turnpike^ tolls were installed, money 
for the construction and maintenance of the roads being 
borrowed on their security by the local parishes. In England 
this seemed to be the only way by which better roads could be 
obtained, but the imposition of the tolls was the cause of grave 
disorders.® The Turnpike Riots broke out in various parts 
of the country in 1728, and in 1736 there were more riots. 
Reynolds, a ringleader, was hanged at Tyburn, but the hang- 
man cut him down too soon, and while being placed in a coffin 
he revived. He was rescued by the mob, only to die later in a 
house to which he had been taken. In 1749 there were again 
riots in Gloucestershire and Somerset, and turnpikes near 
Bristol and Bedminster were destroyed. The latter gate had 
to be guarded by armed sailors, but even then the mob 
succeeded in destroying the gate for a third time. 

^ The barrier to stop the traffic while the toll was paid was originally a frame con- 
sisting of two cross-bars, armed with ‘ pikes,’ or pointed bars, that turned on a pivot ; 
hence the name * turnpike.’ The toll-gatherer, who lived in the toll-house, was known 
as the * pikeman.’ 

^ In France the nobility made their roads by the forced labour of the peasants. This 
was one of the oppressions that ultimately led to the Revolution. 
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In 1753 a general attack "was made on all the toll-gates in 
Yorkshire, the resistance to the tax having been greatest along 
the line of the Great North Road. At Selby the public bell- 
man summoned the inhabitants to assemble with their hatchets 
and axes at midnight to cut down the turnpikes, and they were 
not slow in obeying the summons ! Military assistance was 
sent to protect the toll-bars, but this was a difficult matter, for 
the toll-bars were numerous. Wherever one was left un- 
protected, even for a night, it was found destroyed next morn- 
ing. The Yeadon and Otley mobs were especially violent, 
and in June 1753 made raids in which they destroyed a dozen 
turnpikes in a week. A score of the rioters were apprehended 
and taken to York Casde. On their way there a rescue was 
attempted, and many persons were killed and injured. This 
opposition did not prevent progress being made, however, 
and between 1760 and 1774 no fewer than 452 Acts were 
passed for making and repairing highways. Road-making as 
a profession was unknown at this time, for it was not con- 
sidered that any great skill was necessary. Thus it came about 
that the first professional road-maker was a blind man, with 
no engineering experience and, indeed, with no particular 
trade. To this man, Metcalf, we shall refer at greater length 
in our next chapter. 

The turnpikes were adversely affected by the coming of the 
railways, soon after the introduction of which turnpike bonds, 
which were formerly regarded as being among the safest and 
most profitable investments, became valueless. In 1838 (the 
period when railways began to supersede roads) the total 
number of turnpike trusts in England and Wales exceeded 
eleven hundred. The debts of the trusts at that time 
^ounted to £B,^oq,ooo, of which £1,000,000 was impaid 
interest. They paid £300,000 interest annually upon bond 
debts amounting to £7,100,000. The annual income from tolls 
was £1,800,000, and the expenditure in making, maintenance, 
and improvements £i ,064,000 ; in management £135 ,000. 

The last of the turnpikes (that of the Holyhead road in 
Anglesey) regulated by the General Turnpike Acts was 
abolished on November i, 1895, although there remained in 
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several parts of the country toll-bars.’ ^ To-day, as 

we travel about, we may sometimes see relics of the past in the 
form of quaint, disused toll-bars. These little buildings, which 
survive generally in the form of cottage-dwellings, stand by 
the roadside, or at junctions of cross-roads. There are several 
in North Wales between Llangollen and Holyhead. The 
abolition of turnpikes had the effect of reverting to the old 
principle of local liability for road maintenance, with this 
difference, however, that the charges were borne by the rate- 
payers as a body, and not by landowners only. To a certain 
extent, the unfairness of this system is now modified by grants 
from the Exchequer in aid of expenditure on main roads. 


1 Bridge-tolls are of much older origin, and have not yet entirely disappeared. 



CHAPTER VIII 

THE DEVELOPMENT OF MODERN ROADS 

I. Metcalf, the Blind Road-maker 

A GREAT change in the condition of roads came about 
as a result of the mechanical inventions that speeded 
up the textile industries. Trade increased to such an 
extent, with a consequent increase in the requirements for 
greater transport facilities, that the Government was com- 
pelled to develop better means of communication. Up to this 
time there had been few engineers of eminence, and none who 
had paid any attention to road-making, which was regarded as 
a task beneath the dignity of an engineer. As late as 1768 it 
was considered remarkable that the engineer Smeaton should 
condescend to make a road across the valley of the Trent 
between Markham and Newark. The usual method of repair- 
ing the roads was roughly to spread stones from the nearest 
quarry, instead of breaking them up to a uniform size and lay- 
ing them carefully on the road. The stones were not formed 
into a surface, but were left to be crushed into position by the 
wheels of passing carts and wagons. 

It is thus not so extraordinary as might otherwise appear 
that the first maker of really satisfactory roads was a blind 
man. This man stands out, however, as a great figure, who 
contributed very materially to the establishment of the system 
of transport that was to be the basis of England’s industrial 
greatness. 

John Metcalf, bom in 1717 at Knaresborough in Yorkshire, 
was the son of poor working people. He was not born blind, 
but a severe attack of sm^pox when he was six years old 
resulted in the loss of his sight. When he was sufficiently 
recovered to be able to go out again he began to find his way 
about by groping from door to door along the walls on either 
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side of his home. In about six months he could find his -way 
to the end of the street without a guide, and three years later 
he was able to go on errands to any part of the town. 

Metcalf was an exceptionally strong and healthy boy, and, 
as his confidence in finding his way about increased, he 
naturally became eager to associate in the games and sports of 
boys of his own age. He joined his companions in bird- 
nesting expeditions and soon became an expert climber. In 
addition he spent many happy hours in roaming about the 
fields and lanes until he came to know every foot of the ground 
for miles around Knaresborough. In the everdngs he learned 
to play the violin, becoming so proficient that he was offered 
engagements to play at country dances; and subsequently he 
secured regular engagements at Harrogate and Kipon. 

Metcalf grew to be 6 feet 2 inches ha height, and he was a 
man of fine physique. He saved sufficient money to buy a 
horse and became an expert rider. A great affection grew 
between horse and man, and riding became one of his greatest 
pleasures. He travelled about alone in a remarkable fashion, 
and many stories are told of the extraordinary manner in which 
he overcame the handicap of blindness. He visited London 
twice, and on the second occasion he was entertained by 
Colonel Liddell, of Ravensworth Castle. When the time came 
for Metcalf to return the Colonel offered him a seat on his 
coach, but the offer was declined, Metcalf calmly saying that 
he could walk as far in a day as the Colonel was likely to travel 
in his coach. It seems almost incredible that a blind man 
should suppose he could walk 200 miles over a strange road 
in the same time that a coach could perform the journey, yet 
Metcalf actually arrived at Harrogate before the Colonel. The 
explanation of the slowness of the coach lies in the really 
terrible state of the roads, which made travelling on foot the 
fastest mode of progression. (There is a story of a man with 
a wooden leg who was offered a lift on a stage-coach, an offer 
that he declined on the ground that he was in a hurry !) 

During the rebellion that broke out in 1745 Metcalf did a 
considerable amount of fighting, and became well known as 
“Bund Jack.” After the battle of CuUoden he returned home 
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to take up the more peaceful pursuit of a general carrier be- 
tween Y ork and Knaresborough. It was about the year 1765, 
while engaged in this occupation, that he became interested 
in a scheme to construct a turnpike road between Harro- 
gate and Boroughbridge. The necessary Act of Parliament 
authorizing the making of this road had been passed, but in 
such a remote country district the surveyor found it difficult 
to discover a man who was capable of carrying out the work. 
During his wanderings about the country Metcalf had thought 
a good deal about the universally bad state of the roads. He 
was shrewd enough to foresee that a new and promising line 
of business would be opened up if the Harrogate and Borough- 
bridge road could be constructed successfully, for probably it 
wordd be the first of many similar highways. He therefore 
approached the surveyor with an offer to construct three miles 
of the proposed road, between Minskip and Fearnsby. Such 
was the surveyor’s confidence in the blind man’s ability that 
he let him the contract immediately. 

Having sold his stage-wagons and his interest in the carry- 
ing business, Metcalf tackled his new undertaking with the 
greatest vigour. The material for constructing the whole 
length of the road was to be procured from one gravel-pit, and 
Metcalf made elaborate arrangements for hauling out the 
ballast and distributing it to the road gangs with speed and 
economy. The work proceeded rapidly and without a hitch, 
the contract was completed to the entire satisfaction of the 
surveyor, and Metcalf’s reputation became enhanced. 

Shortly afterward tenders were invited for the building of a 
bridge at Boroughbridge, and Metcalf sent in a tender that was 
accepted. This task was entirely new to him, but he com- 
pleted it satisfactorily within the contract time. Subsequently 
he constructed numerous roads and bridges with great success. 
His roads lasted well, and after times of heavy flood he was 
able to point with pride to his bridges, all of which were stand- 
ing, while many constructed by other builders had collapsed. 

When a road from Huddersfield to Manchester was decided 
upon Metcalf contracted to make it at so much a rood, before 
the line of the road had been marked out. Subsequently, to 
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his dismay, he found that the surveyor’s route involved cross- 
ing some deep marshy ground on Pule and Standish Commons. 
He pointed out to the trustees that he would be involved in 
much greater expense by following the surveyor’s line, but 
the trustees assured, him that, if he succeeded in completing 
the road to their satisfaction, he would not be a loser. In the 
opinion of the surveyor it was necessary to dig out the bog 
until a solid foundation was reached, but Metcalf realized that 
not only would this be a slow and costly proceeding, but in 
the end the road would be unsatisfactory. He pointed this 
out to the trustees, but they refused to allow the road to pass 
round the marshy land. Metcalf was thus placed in a difficult 
position. Finally, after much thought, he solved the problem 
by persuading the trustees to allow him to make the road across 
the marshes in his own manner on condition that, if it proved 
unsatisfactory, he would reconstruct it at his own expense on 
the surveyor’s plan. 

The contract stipulated that nine miles of the road cq.ust be 
completed within ten months, and Metcalf, having gained his 
point, lost no time in commencing the preliminary operations. 
Soon he had nearly four hundred men engaged on the work 
at six different points. The main difficulty lay in render- 
ing the road practicable for heavy vehicles, and in order to 
make this possible Metcalf ordered great quantities of heather 
to be pulled and bound up into small bundles of a size that 
conveniently could be grasped with the hand. These bundles 
were placed close together iu rows in the direction of the 
liue of road, and afterward similar bundles were laid down 
transversely upon them, the whole being well pressed down. 
Stones and gravel were then spread over the bundles, and 
a firm and level road was produced. The work had been 
watched with keen interest by a crowd of spectators, who had 
assembled in full expectation of seeiag both horses and wagons 
disappear in the bog. These expectations were not realized, 
however, and when the first wagon to cross reached firm 
ground in safety it was greeted with loud cheers. The whole 
length across the marshes was completed in the same manner, 
and this section proved one of the best and driest parts of the 

157 



The Romance of Transport 

whole road. Metcalf’s method of building this road across 
the marshes was the same as that subsequently adopted by- 
Stephenson in carrying the Liverpool and Manchester Railway 
across Chat Moss (see pp. 189-190). ^ 

Metcalf continued road-making for over thirty years. His 
last road was between Haslingden and Accrington, with a 
bpnch road to Bury, which proved to be one of the most 
difficult works he had undertaken. He completed this road 
in 1792 at the age of seventy-five, and afterward retired to 
Spofforth, near Wetherby, where he spent his remaiaing years 
on a small farm. He died peacefully in 1 8 1 o in his ninety-third 
year, leaving behind him a wonderful record of triumph over 
one of the most terrible of aU physical disabilities. 


2, Telford makes Roads in Scotland and Wales 

While road-making was thus proceeding in the industrial 
areas of Lancashire and Yorkshire progress was also being 
made elsewhere. In Scotland means of transport were far 
more difficult to provide, for the country was rugged and 
broken. Although Englmd and Scotland had been finally 
united in 1707, the Jacobites continued to attempt to regain 
possession. Between 1715 and 1745 some eight hundred 
miles or military roads had been constructed, however, and 
later— with the opening of the Scottish iron trade — efforts 
were made to develop the country further by making more 
roads. Thomas Telford, the engineer who is chiefly re- 
membered as the builder of the Menai Strait Suspension 
rsndge, was commissioned by the Government to draw up a 
scheme, and m his report to the Lords of the Treasury (made 
in the autumn of 1802) he pointed out that previous to 1752 
the roads in the northern parts of Scotland were mere tracks; 
that the military roads subsequently made were Httle adapted 
o avil purposes; and that, although bridges were then con- 
structed over some of the smaUer streams, yet the principal 
crossed by inconvenient and dangerous 
. report formed the basis ofa great scheme of 

development, especially in regard to the Highlands, where the 
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The Development of Modern Roads 

absence of foads and bridges was a very serious handicap to 
progress of any kind; and in 1803 a Parliamentary Commis- 
sion was appointed and a series of improvements commenced 
In the course of eighteen years upward of 920 miles of new 
roads were made in the Highlands under Telford’s system, 
iu connexion with which 1 1 17 bridges were built. 

One of the most important of the new bridges constructed 
under Telford’s supervision was that over the river Tay at 
Dunkeld. This occupied three years in the buildiug, and was 
opened for traffic in 1 809. It was a handsome structure with 
five river- and two land-arches. The span of the two centre 
arches was 90 feet, and that of the two adjoining ones 84 feet. 
Its cost was about 3^14,000, half of which was defrayed by the 
Duke of AthoU. 

Another noteworthy bridge was erected by Telford across 
the river Spey at CraigeUachie, where the river had formed a 
deep channel 50 yards in width. The bridging of this river 
was very difficult on account of the violence of the periodical 
floods. Telford designed a light cast-iron arch of 150 feet 
span with a rise of 20 feet. The arch was composed of four 
ribs, each consisting of two concentric arcs forming panels, 
which were filled in with diagonal bars. The roadway, which 
was 15 feet wide, formed another arch of greater radius, 
resting on the substructure. Robert Stephenson objected to 
the use of two dissimilar arches as being liable to subject the 
structure to unequal strains, but nevertheless this bridge, like 
many others built by Telford on a similar plan, proved per- 
fectly serviceable. The effect of these new roads and bri%es 
was to open a new country, to increase the value of land, and 
to facilitate communication with parts that had previously 
been cut off from the centres of civilization. 

At this period coaches were running between most of the 
chief towns, but the longer journeys were cfifficult and slow on 
account of the extremely bad condition of the roads. This 
was especially the case with the highways connecting London 
with the chief towns of Scotland. Some idea of Ae condi- 
tions may be gained from the fact that on one occasion a coach 
and horses actually fell through a certain bridge, this accident 
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resulting in the death of the coachman and one passenger, while 
several other passengers were seriously injured. In 1814 a 
Parliamentary committee declared the road between Carlisle 
and Glasgow to be in such a bad state as to cause serious delay 
to the mahs and danger to the lives of passengers. Local 
efforts to put the road in a fit condition having failed, it was 
decided to undertake its reconstruction as a work of national 
importance. Telford was placed in charge of the work, and 
he constructed nearly seventy miles of new road of a quality 
not previously attained. In this work Telford had two chief 
objects — ^to make the road as level as possible and to give it a 
surface capable of bearing without injury the heaviest weights 
likely to pass over it. He constructed the metal bed in two 
layers rising about 4 inches toward the centre of the road. The 
bottom layer was of stones 7 inches in depth, set by hand with 
their broadest ends downward, and cross-bonded or jointed, 
no stone being more than 3 inches wide at the top. The space 
between these stones was filled with smaller stones packed by 
hand so as to produce a firm and even surface, with a drain 
leading to the outside ditch every hundred yards. On this 
lower layer was laid a second layer, 7 inches in depth, of hard 
stone broken small, and surmounted by a binding of gravel, to 
the depth of about an inch. The result of this careful con- 
struction was a firm, hard, dry road, needing little in the way 
of repairs. 

The success of this road led to great activity in road repak- 
ing in various parts of the country, and Telford’s services were 
in constant demand. His most notable work was the im- 
provement of the roads between London and Holyhead. The 
journey from London to Dublin by way of Holyhead was a 
serious undertaking involving considerable danger. On the 
Irish side there was nothing worthy the name of port, and 
after crossing the Irish Sea passengers were put ashore at 
Holyhead on the rough rocks, without any landing con- 
venience ! From there the road across Anglesey was merely a 
rough track. 

Communication with Ireland became of considerable im- 
portance following the Treaty of Union in 1800, for the roads 
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were used by the Irish Members in their journeys to and from 
Westminster. These roads were in a very bad state, and the 
Irish Members complained loudly of the dangers to which 
they were exposed. In 1815 a surveyor, giving evidence on 
the condition of the Shrewsbury-Bangor portion of the 
road, stated that in the Vale of Llangollen there was only a 
bank 18 inches high between the road and a drop of some 200 
feet into the river Dee; that at the lower end of Llyn Ogwen 
the water ran deep across the road even in fine weather; that 
between that lake and Bangor there were a number of danger- 
ous precipices unfenced; and that on various parts of the route 
stage-coaches and mails had been overturned or broken down. 
But, bad as it was between Shrewsbury and Bangor, beyond 
Bangor it was even worse. The only means of crossing the 
Menai Strait was by open ferry-boat; there was no made road, 
but only a wretched track over some twenty-four miles of 
Angelsey bogs and rocks; and at Holyhead itself there was 
no pier or convenience for landing. 

After the legs of three saddle-horses had been broken within 
a week, a coachman had fractured one of his thighs by being 
thrown on to the road, and a passenger been shot into a pool, 
the London coachmen refused to work on so dangerous a road. 
The matter was then considered pressing, and a Parliamentary 
Commission was appointed. Telford, on being consulted, 
undertook to superintend the construction of a good coach- 
road from Shrewsbury to Holyhead. By that time Telford 
had established his principles of road-making. These de- 
pended on the recognition of the importance of straightness 
and level, of a sohd bed formed of hand-laid stones of small 
size, of efficient drainage, of a convex surface, and of prompt 
repairs of imperfections. In constructing the Holyhead Road 
Telford followed the lines he had adopted in his road from 
Carlisle to Glasgow, and although the mountainous character 
of the country made it extremely difficult to avoid steep 
gradients, he grappled with the various obstacles so success- 
fiiUy that his road nowhere had a gradient more than i in 20, 
whereas the old road in some places had gradients as steep as 
I in 6^. The most dangerous parts of the road were dealt 
L 161 



The Romance of Transport 

with first, and by 1819 the whole road was made safe and com- 
paratively easy. _ _ ■ 

Telford’s splendid work in the construction of this road met 
with universal praise, and the Select Committee of the House 
of Commons reported on the undertaking that 

the professional execution of the new works upon this road 
greatly surpasses anything of the same kind in these countries. 
The science that has been displayed in giving the general lines of 
the road a proper inclination through a country whose whole 
surface consists of a succession of rocks, bogs, ravines, rivers, and 
precipices, reflects the greatest credit upon the engineer who has 
planned them; but perhaps a still greater degree of professional 
skill has been shown in the construction, or rather the building, 
of the road itself. 

Telford’s work resulted in such a great improvement to the 
London-Holyhead road that the journey of 260 miles, which 
had previously taken 41 hours to accomplish, could be regu- 
larly performed in 27 hours. Telford had the satisfaction of 
knowing that the Holyhead mail had become in his lifetime 
the fastest coach out of London, maintaining what was then 
considered the extraordinary speed of 10 J miles an hour, 
exclusive of stoppages. 


3. McAdam makes Waterproof Roads 

Another famous road-maker, a contemporary of Telford 
who also did much to improve the roads, was John Loudon 
McAdam (1756-1836). His system of road-construction was 
based on the recognition of the importance of making the 
surface of the road waterproof. He was of the opinion that 
in the old-fashioned roads the clay became waterlogged, and 
thus wp unable to sustain the weight of the traffic during the 
wet winters. Previously, when rounded pebbles had been 
used, they sHpped from under the wheels of the traffic, leaving 
the surface of the road uneven. McAdam’s method was to 
lay an improved surface of gramte and other hard stones and 
fimts. These were broken into small, angular pieces, which 
became welded together into a compact and stone-like mass 
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by pressure and the use of water and mud. Like Telford, 
McAdam adopted a uniform cross-section of moderate curva- 
ture, with a rise of not more than a fortieth of the width and a 
ruling gradient of i in 30. He considered it of great import- 
ance that when roads were made they should not be abandoned 
to chance and be repaired only when they had become almost 
impassable. He contended that a newly macadamized road 
should be watched for some time after its construction, and 
that every inequality should be fiUed up at once so as to main- 
tain a hard and level surface. The road would then last for 
years without further attention, and it would matter little what 
wheels or weights travelled over it. Some of McAdam’s 
views are now held to be erroneous — as, for instance, the 
small importance he attached to the foundations — but he was 
very persistent in his endeavours to secure improvement, and 
for this he deserves much credit. McAdam was rewarded 
for his work by a grant of £ 10,000 from the Government, 
but he declined a proffered Imighthood — an honour that 
subsequently was conferred upon his son. 

Modern macadamized roads consist of a lower layer of 
broken stone, well roUed with a layer of broken granite and 
consolidated with sand, gravel, and stone chips. Sometimes 
a concrete foundation is used in place of the broken stone. 
The roadway varies from 6 to 12 inches in depth, according to 
the weight of traffic on the road. 

The dust that rose from the early macadamized roads has 
now been eliminated. At first this was done by spraying tar 
directly on to the roads, and by repeating this operation from 
time to time the surface was preserved continuously. Later 
tar macadam was used. This consists of broken stone coated 
with some bituminous compound rolled and ‘top-dressed’ 
with stone chips — ^generally hard limestone or blast-furnace 
slag. The full value of McAdam’s ideas was not felt until the 
introduction of the steam-roUer (in 1863) by Messrs Clark and 
Bath. At first rollers were of the two-wheeled type, but in 1 8 7 1 
the three-wheeled type was introduced by Thomas Aveling. 
To-day the original two-wheeled type has been revived in 
the smaller petrol-driven motors now in common use. 
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4. Material for Road-making 

Road-makers have used various materials for the surfacing 
of their roads. In towns and cities in the early days streets 
were paved with large pebbles or cobble-stones, bedded on 
sand or gravel. Later Telford suggested using squared blocks 
laid on a foundation of broken stone. In 1840 stone setts on 
Blackfriars Bridge were jointed with mortar and laid in a con- 
crete foundation la inches thick. At the present time it is 
usual to employ granite setts of uniform size where there is 
heavy trafl&c. Wood blocks, laid on concrete foundations, 
have been used with considerable success in most large towns 
— ^they were first used in Manchester in 1839. Creosoted 
Australian hard woods and American red-gum are those 
generally used. Trinidad bitumen and asphalt were first 
used in London in 1856 for pavements. They were intro- 
duced into France by Napoleon III, “with a view,” it is said, 
“to preventing the erection of barricades with paving-stones.” 
The first compressed asphalt roadway was made in 1853 in 
Paris from rock asphalt, and the first modern asphalt road 
was laid four years later. This was composed of a foundation 
of concrete 6 inches deep, surfaced with a a-inch layer of rock 
asphalt mastic. The first stretch of smooth asphalt roadway 
in London was laid in Threadneedle Street, near Finch Lane. 

Experiments extending over many years have been con- 
ducted with a view to discovering some new type of surface 
suitable for both horse and motor traffic. Some novel and 
widely differing materials have been tried out in the endeavour 
to find an ideal road surface to withstand the heavy shocks 
and wear and tear of modem traffic. It is claimed that rubber 
blocks obviate many of these difficulties and that they have a 
wearing period of about fifteen years — ^twice that of wood 
blocks — ^but they have not yet been adopted. If rubber blocks 
justify all the claims made for them, they wfll not only reduce 
the wear and tear of all forms of road transport vehicles to a 
minimum, but will also solve the noise problem that has been 
baflcling experts for years. French engineers have produced a 
road surfaced with glass that possesses distinct advantages and 
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hard-wearing qualities. It is composed of devitrified waste 
glass — such as old broken bottles subjected to a heavy pressure 
in moulds, and so formed into bricks of extreme durability. 
It has been found that the surface is capable of resisting a 
crushing strain of four tons to the square inch, and curiously 
enough is not liable to become sUppery through wear or 
in wet weathen Continental engineers have also obtained 
good results with paving ‘stones’ composed of cork. These 
possess the advantage of being non-absorbent and noiseless, 
not liable to expand or contract when laid, and non-slippery 
when worn. 

As a road-making material concrete has many advantages 
and is being used extensively. One of its chief advantages 
is its convenience of handling and its adaptability. In con- 
jimction with the compressed-air drill (to break up old road- 
beds) and the use of portable mixers, the quick-setting cements 
save time both in construction and repair, and speed is always 
an important consideration, especially in busy streets. A fine 
example of a concrete road is the one that the Manchester 
Corporation has made from Moston Lane to Rochdale Road, 
It is one of the widest concrete roads in the cormtry; and has 
a width of 5 o feet from kerb to kerb, the concrete being con- 
tinued for 2 feet 6 inches under the kerb on each side to pro- 
vide a bearing for heavy loads resting near the kerb. The 
concrete is spread to a thickness of 9 inches on a foundation of 
rolled clinker, below which was peat bog. Although the 
difficulties of dealing with such a foundation are great, it is 
claimed that the concrete surface overcomes them. It makes 
a solid roadway that does not give to the yielding of the 
peat bog, because the weight it is carrying is so widely dis- 
tributed. In the case of the Manchester road, the concrete 
was laid across the roadway in one operation, in bays 1 3 feet 
6 inches in length. These bays were laid alternately with gaps 
— ^first a bay and then a gap of equal dimensions (the gaps, of 
course, being filled in later), so that the inevitable contraction 
of the concrete was provided for. 

Each part of the country presents different problems in 
toad-making. For example, the construction of roads in 
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agricultural districts is accompanied by difficulties that are 
quite diff erent from those encountered in manufacturing dis- 
tricts, where the traffic is much heavier. Then, again, in 
London the problem of a constant stream of traffic of all kin ds 
calls for special consideration. During the busiest hours 
omnibuses pass Charing Cross at the rate of nearly six hundred 
an hour, or approximately one every six seconds. The stop- 
ping and starting of so great a number of heavy vehicles, and 
the constant strain caused by changing gear at the head and 
foot of inclines, wear away even the hardest road surface in a 
comparatively short time. 

Because badly made roads may be sources of ill-health or 
disease to those who Kve near them, they were dealt with in the 
Public Health Act of 1875, which increased the responsibilities 
of boroughs in this connexion. In 1888 the Local Govern- 
ment Act dealt with the maintenance of roads in rural dis- 
tricts. With the twentieth-century development of motor 
transport, however, the question of road maintenance became 
a national matter, and in 1910 the Road Board was established. 
Under the Local Government Act of 1929 all main roads, all 
roads in rural districts, and all classified roads in urban districts 
and boroughs other than county boroughs, became ‘county’ 
roads, and rural district councils ceased to be Highway 
Authorities. The Act gave power to district councils to 
apply to the County Council in whose area they are situated 
for the delegation to them of the functions of the County 
Council in respect to the maintenance, repair, and improve- 
ment of the county roads in the district. 

There are 179,286 miles of roads in Great Britain, of which 
25,996 miles are Class I roads; 15,805 miles Class II roads; 
and 1 3 7,48 5 unclassified. These roads are maintained by public 
funds — by the ratepayer through the local authorities and by 
the motorist through the Road Fund and the Ministry of 
Transport. In 1921 the number of motor vehicles on the 
roads was 873,700; by 1926 the number had doubled, and 
is now (1931) 2,287,326, of which 1,056,214 are private cars, 
724>3^9 motor-cycles, and 506,793 commercial and other 
vehicles. Each vehicle pays a tax, graded according to the 
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made fot military purposes — one of the chief routes, , which 
dates from the time of the Romans, if not earlier, is the 
Simplon Pass. The present road, 371 - miles in length, was 
completed by Napoleon in 1805. 

Another famous road, the Stelvio Pass, between Austria 
and Italy, crosses the snow-line at a height of over 9000 feet, 
and is open only for a few months in the year. From the 
summit one sees the valley below with seven miles of zigzag- 
ging road, and on the Italian side numerous tunnels constructed 
to enable travellers to shelter from avalanches. 

The Great St Bernard Pass extends from Montigny, in the 
Swiss canton of Valais, to the ItaHan valley of Aosta, and is the 
easiest pass over the Alps. This pass, which is situated at an 
altitude of just over 8100 feet, was known to the Romans 
as Mons Jovis, from the temple of Jupiter situated on the 
summit. A hospice was in existence here as early as the 
ninth century, and was refounded in the eleventh century 
by the Archdeacon of Aosta, better known as St Bernard of 
Menthon. Since the twelfth century the hospice has been 
served by Austin Canons Regular, who extend hospitality to 
travellers, and succour, with the aid of their St Bernard dogs, 
travellers who have succumbed to cold and fatigue. Formerly 
there was a good deal of traffic across the pass, and the Augus- 
tine monks of the summit hospice kept these trained dogs 
to act as guides, and to discover and help travellers lost in the 
snows. A carriageway was built through the pass about the 
end of the nineteenth century. The Great St Bernard Pass 
gained military importance when Napoleon led his army 
across it in May 1800. 

The Little St Bernard Pass, so named to distinguish it from 
its neighbour, the Great St Bernard Pass, leads from the French 
valley of the Upper Isere to the Italian vaUey of Aosta. This 
pass, which is at an altitude of 7199 feet, was known to the 
Romans as Alkis Graia, being then the chief pass over the 
Graian Alps. 

The St Gothard Pass in the Reuss valley, in the Swiss canton 
of Uri, is at an altitude of 6936 feet above sea-level. The pass 
was known as early as the thirteenth century, when it formed 
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an important highway from Germany to Italy. A carriageway 
through the pass was established in 1920-30, and a railway 
tunnel 9I miles in length and 26 feet in width was begun in 
1871 and completed in 1882. 

Some interesting examples of recent road-construction are 
the ‘autostrads’ of Northern Italy — ^more particularly so 
because Mussolini has expressed his determination to raise the 
standard of all Italian roads. These roads, which have been 
specially designed for fast traffic, have been built during the 
past few years across the fertile Plain of Lombardy. They 
extend from Milan to the shores of the beautiful lakes Como, 
Maggiore, and Varese, linkitig the northern capital of Italy 
with her famous resorts. These wonderful concrete tracks 
are essentially speedways and have been constructed by private 
enterprise. The Plain of Lombardy suffers from extremes of 
temperature — ^in the summer months the heat is tropical — ^and 
often it is inundated with flood water caused by cloud-bursts 
on the mountains. The numerous irrigation canals and 
swampy rice-fields add humidity to the atmosphere. In these 
circumstances it is surprising that the concrete autostrads 
should present an excellent and unvarying surface. In 
England failures in concrete roads have been attributed to 
alternating temperature, but neither in Italy nor in France, 
where such conditions are far more marked, does this factor 
seem to affect the roads. 

Perhaps the most notable road in the world is the Grand 
Trunk Road of India. Beg innin g near Calcutta, it runs for 
1500 miles to Peshawar, where it joins the historical caravan 
track of the Khyber Pass. The construction of this road, 
which is immortalized by Rudyard Kipling in Kim, originated 
during the time when Warren Hastings was Governor- 
General of India. The road is well drained and metalled 
throughout its entire length, and everywhere is at a level above 
the height of flood waters . Shade is provided by trees planted 
along each side, and rest-houses and camping-grounds are 
arranged at convenient distances. At many points bridges of 
great strength have been built to resist the raging torrents, and 
often these bridges are of considerable size — that over the 
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Lelajaum river, for example, consists of twenty-six arches each 
of 50-feet span. Fords have been made across some of the 
larger rivers. Sometimes considerable engineering ingenuity 
has had to be exercised, as, for example, in the construction of 
the ford across the Sone. This ford is a roadway, 16 feet in 
width and over two miles in length, formed of stone slabs laid 
on rows of piles. 



CHAPTER IX 
HOW RAILWAYS BEGAN 


I. Early Locomotives 

I T is rather strange to find that, despite the difficulties 
and discomforts of travel up to the end of the eighteenth 
century, the railway was not introduced primarily with a 
view to facilitating travel from one part of the country to 
another. Its original function was to meet the requirements 
of the English coal industry. In the early days the coal was 
taken from the pits to the wharfs for shipment in sacks or 
panniers on pack-horses, mules, or asses. These were suc- 
ceeded by two-wheeled carts, which were capable of trans- 
porting a larger quantity of coal. The usual load for a horse 
and cart was a ton, over ten miles in a day; and the cost was 
about half a crown a ton per mile. After a time the carts were 
enlarged and mormted on four wheels, thus being con- 
verted into wagons. About 1632 the loads per horse were 
increased to 2 tons, or on a favourable gradient to 4 tons in 
two wagons. 

Attention was next given to making easier the haulage of 
the wagons, and a form of wooden rail was introduced. These 
rails were laid parallel on timber sleepers or embedded in the 
ordinary track, so reducing the amount of friction. The in- 
troduction of these wooden tram-roads reduced the cost of 
transport to a ton per mile, but the cost was stUl very 
heavy.^ It was found that the wooden rails quickly wore 
away, however, and so iron plates were nailed to them to pro- 
tect them from the constant passage of the wagons. The iron 
plates were not altogether satisfactory, however, and efforts 
constantly were being made to improve matters. 

1 One firm on the Tyne found it necessary to employ over 350 horses solely for 
the conveyance of coals from their pits to the rivet. 
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Cast-iron tails in 3 -feet lengths were first used at the Dur- 
ham collieries about 1794. They made it possible for a horse 
to draw from 10 to 12 tons on a level road, over a distance of 
about twenty-four miles a day. The cast-iron railway was 
called a on account of the plate-like form of the 

rails. The men who laid the track and kept it in repair were 
kn own as a name that continues to be used to- 

day. Both the early wooden and the later cast-iron railways 
were fitted with a ledge, or flange, on the outer edge of the rail, 
to prevent the wheels of the wagons from slipping 05 " the rails ; 
but it was not long before this flange was transferred from the 
rail to the inner side of the wheels. As early as 1789 William 
Jessop built a railway at Loughborough with cast-iron rails 
without a flange. Jessop’s rails were cast with a kind of foot, 
through which they were spiked to timber sleepers. Later 
this foot was abandoned, and the rails were placed on ‘ chairs,’ 
a practice found to be so satisfactory that it has been in use in 
England ever since. 

The earliest steam-propeUed vehicles were the road carriages 
of Watt, Murdock, and Trevithick (see pp. 195-197), and it 
was from these crude vehicles that the locomotive originated.^ 
Richard Trevithick, a Cornishman, has the honour of being 
the first to run an engine hauling wagons on a railway. In 
1804 he completed a locomotive at Pen-y-darren, near Mer- 
thyr Tydvil, and on February 13 this engine was successfully 
tried out on the existing colliery railway. “We put it on the 
tram-road,” wrote Trevithick. “It worked very well, and 
ran up hill and down with great ease and was very manageable. 
We had plenty of steam and power.” The engine made 
several trips, on one of which it hauled five wagons, loaded 
with 10 tons of iron and seventy passengers, for a distance of 
nine miles at a speed of nearly five miles an hour. This historic 
ec^riment was made at Trevithick’s own expense, for he was 
convinced that his engine would work with sufficient success 
to recommend it for general use. The extra strain imposed 
by the locomotive on the tram-road was such that it could not 

^ .The development of the steam-engine and Watt’^s pioneer work in flits connexion 
are described in the autho/s Bmk of Rimarkabk Machinery (Harrap, qs. 6d.). 
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stand it, however, and since the owners would not incur the 
necessary expense to keep the track in good condition, Tre- 
vithick could not develop his invention further. He designed 
a locomotive for Christopher Blackett, the owner of Wylam 
Colliery, in Northumberland, and this was tried out on the 
Wylam railway, but for some reason or other this pu gin p 
never went into regular service. It was taken to Newcastle, 
and was used as a fixed engine in an iron foundry there. In 
1808 Trevithick exhibited a locomotive, nicknamed “Catch- 
me-who-can,” on a circular railway laid down where Euston 
Square now stands. Although this engine aroused consider- 
able attention, it did not lead to anything. Trevithick there- 
upon gave up locomotive work and turned his attention to 
other branches of engineering. We find him endeavouring to 
tunnel beneath the Thames, working on the idea of the double 
expansion and triple expansion engine, making the first steam 
threshing-machine, and designing the first propeller for steam- 
ships. A window in Westminster Abbey commemorates this 
remarkable man, who has been described as one of the greatest 
geniuses who ever lived. 

In 1 81 1 Matthew Murray designed an engine to the order of 
John Blenkinsop, the ‘viewer’ (overseer) of Middleton CoUiery, 
near Leeds. The colliery belonged to Charles Brandling, who 
obtained (in 175 8) the first Railway Act ever passed by Parlia- 
ment. The engine — ^the first public trial of which took place 
in June 1812 — was of original design, and was the prototype 
of many successful engines designed during the following 
sixteen years. It had two cylinders, and the pistons drove a 
pair of cranks at right angles to each ofher, an arrangement 
that Murray had patented in 1802. The engine exerted a 
tractive effort five times as great as Trevithick’s, although it 
was itself no heavier. An original feature was a toothed 
driving-wheel that engaged in projecting lugs fixed at the 
side of the rail to eliminate any possible wheel-slip — a device 
contributed and patented by Blenkinsop. 

In 1813 one of Murray’s engines was tried out on the Ken- 
ton and Coxlodge wagon-way, near Newcastle-on-Tyne, as the 
following account shows: 
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September znd (1813). An ingenious and liighly interesting 
experiment was performed in the presence of a vast concourse of 
spectators, on the railway leading from the collieries of Kenton 
and Coxlodge, near Newcastle, by the apphcation of a steam- 
engine, constructed by Messrs Fenton, Murray, and Wood, of 
Leeds, under the direction of Mr John Blenkinsop, the patentee, 
for the purpose of drawing the cozL wagons. About one o’clock 
the new invention was set a-going, having attached to it sixteen 
chaldron wagons loaded with coals, each wagon with its contents 
weighing four tons or thereabouts, making altogether an aggre- 
gate weight little short of seventy tons. Upon a perfecdy level 
road the machine so charged, it was computed, would travel at the 
rate of three and a half rmles an hour, but in the present instance 
the speed was short of that, owing no doubt to some partial 
ascents in the railroad. Under all the circumstances it was highly 
approved of, and its complete success anticipated. After the 
experiment was finished a large party of gentlemen coimected 
with coal mining partook of an excellent dinner provided at the 
Grand Stand for the occasion, when the afternoon was spent in 
the most agreeable and convivial manner.^ 

We have already mentioned that Trevithick designed a 
locomotive for Blackett, of Wylam Colliery, and that this was 
apparendy unsatisfactory. The success of the Blenkinsop- 
Murray engines seems to have encouraged Blackett to make 
further experiments. In 1812 his ‘viewer’ Hedley, a man of 
considerable ingenuity, supervised the construction of an 
engine that was ready for work early in 1813. Although re- 
sults were disappointing, Hedley was undeterred and pro- 
duced another design, which resulted in the best engines built 
up to that time. There seem to have been three of these 
engines built in 1813 — Puffing Billy, now in the South 
Kensington Museum (Plate XXVI, A), Wylam Dilly, in the 
Edinburgh Museum, and Lady Mary. In Medley’s engines 
the drive from the cylinders was distributed over four pairs of 
wheels connected by spur-gears, which gave them a greater 
grip on the rails and made Blenkinsop’s rack-and-pinion 
arrangement unnecessary. 

AU these locomotives were built and actually running before 

* Sykes, lj>cd Records Remarkabh Events, vol. ii, p. 74. 
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wagons up incluK 


THE OLD HORSE-DRAWN RAILWAY-COACH ON THE PORT 
CARLISLE BRANCH OF THE NORTH BRITISH RAILWAY 




PLATE XXVI 



B, A REPLICA OF THE FAMOUS ROCKET," THE ORIGINAL 
OF WHICH WAS BUILT BY THE STEPHENSONS AND AWARDED 
THE ;:^500 PRIZE IN THE RAINHILL TRIALS (1829) 

Photo Robert Stephenson & Co., Lid. 
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George Stephenson came on the scene, to improve so con- 
siderably the locomotive and lay what was the foundation of 
the railway system as we know it to-day. Stephenson, born 
at Wylam on June 9, 1781, was the son of the fireman of the 
old pumping-engine at the colliery there. When fourteen 
years of age he was appointed to assist his father, and three 
years later he became engineman at a new pit at Killingworth. 
His hobby was his engine, which he often dismantled in his 



FIG. 31. STEPHENSON’S SECOND LOCOMOTIVE 


spare time. Realizing the need for a locomotive engine, 
owing to the cost of transporting the coals by horses from 
Killingworth, Stephenson determined to study the question. 
With this end in view, he inspected Medley’s locomotives, and 
also made a journey to Leeds, where he saw one of Blenkin- 
sop’s engines at work drawing sixteen loaded wagons at a 
speed of three miles an hour. Returning to Killingworth, he 
decided to attempt the construction of an engine, and ten 
months later he had built the Blucher. The engine had a 
wrought-iron boiler and two vertical cylinders, the motion of 
the pistons being transferred to the wheels by spur-gearing. 
It was tried out on July 27, 1814, on the railway connected 
with the Killingworth colliery, and, although very heavy and 
cumbersome, it was found to be a decided advance on previous 
locomotives. It hauled eight loaded wagons — ^weighing in 
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all about 30 tons — at a speed of four miles an hour, up a 
gradient the steepest part of which was i in 330. A second 
and improved engine (Fig. 31) was constructed in March of 
the following year. In this case the piston was connected 
direcdy to the engine wheels by cross-bars and connecting- 
rods. 

Stephenson was now on the threshold of his career as a 
railway engineer, which commenced with the construction of 
the Stockton and Darlington Railway. In order to under- 
stand how this — ^the first passenger-carrying railway in the 
world — came into being, we must digress for a moment, in 
order to view the matter in its true perspective. 


2. Railvirays or Canals 

As we have already seen, the only means of land transport 
up to the beginning of the nineteenth century were pack- 
horses and, later, carts and wagons. Both these methods were 
slow and expensive — ^the charge was sometimes as much as ,^1 
sterling per ton for twenty miles. It seems to have been 
generally accepted that the only relief was to be found in the 
use of rivers and canals, and many Acts were passed before 
1800 for the construction of canals in those parts of England 
where the rivers were not navigable. In a sense, the coal-fields 
of Northumberland and Durham were well placed for long- 
distance transport facilities, for the rivers Tyne, Tees, and Wear 
enabled the coal to be taken by sea to London and elsewhere. 
Because of the natural facilities afforded by the rivers men- 
tioned, and because many of the collieries in Northumberland 
and some in Durham were within easy reach of shipping 
facilities, canals had not been found necessary in the north. 
There were rich seams of coal round Bishop Auckland, how- 
ever, that were situated at some distance from the Tees, whose 
chief port was Stockton. The increasing demand for coal, due 
largely to the development of machinery — ^following on the 
invention of the power spinning-frame by Arkwright, the 
power-loom by Cartwright, the hydraulic press by Bramah, 
the steam-hammer by Nasmyth, machine tools by Maudslay, 
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and the improvement of the steam-engine by Newcomen 
and Watt — showed the desirability of opening up the Bishop 
Auckland seams by finding a speedy and cheap form of trans- 
port for the coal from those pits. 

In Stockton there were men who were keenly alive to the 
importance of improving the transport facilities so that the 
port might benefit from the increased trade. Exactly what 
form these new means of transport should take was the sub- 
ject of a long and heated controversy. As early as 1769 
Edward Harvey had suggested that a cut should be made in 
the river Tees at Blue House Point, thereby straightening the 
course of the river, deepening it, and shortening the distance 
between Stockton and the sea by two miles. In 1805 a com- 
mittee was formed to carry out this suggestion, and Edward 
and Joseph Pease were elected members of this committee. 
The work was completed, and the opening of the cut was 
celebrated on September 18, 1810, amid great rejoicing and 
ringing of bells, followed by a dinner in the Town Hall of 
Stockton. The success of the new cut seemed to awaken the 
idea that there were even greater possibilities ahead — even 
perhaps the cutting of a canal from Stockton to the South 
Durham coal-field. At the dinner referred to the construction 
of a railway was first suggested by Leonard Raisbeck, the Re- 
corder of Stockton. He proposed a resolution “that a com- 
mittee should be appointed to inquire into the practicability 
and advantage of a railway or a canal from Stockton by Dar- 
lington and Winston, for the more expeditious carriage of 
coal. . . .” Accustomed as we are to the efficiency of the 
modern railway, we may perhaps wonder how its superiority 
over the canal could ever have been called in question. We 
must remember, however, that while at that date no loco- 
motive had been constructed to travel at any greater speed than 
four or five nfiles an hour, steam-driven boats had many years 
previously attained a speed of seven miles an hour. The stage- 
coach, too, was capable of travelling at this speed, or even 
slightly more, so that there was no apparent advantage in the 
railway in point of speed. 

The resolution was carried, and, the committee having been 
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duly appointed, it examined the question and reported (on 
January 17, 1812) at the King’s Head Hotel, Darlington, to 
“a meeting of gentlemen, merchants and others who were 
desirous of promoting the undertaking.” The result of this 
meeting was that Rennie, the eminent engineer, was in- 
structed to make a survey. Nothing was done for six years, 
however, owing to the unemployment and financial complica- 
tion that followed the close of the French wars, and it was not 
until 1818 that the question was revived at a public meeting in 
Stockton Town Hall, on July 31. At the meeting the Earl of 
Strathmore spoke in favour of a canal from Portrack to Even- 
wood, an undertaking estimated to cost £zoj,ooo. Leonard 
Raisbeck, who had proposed the original resolution in 1810, 
endeavoured to dissuade the meeting from pledging itself to 
the canal project and suggested a further inquiry as to whether 
it would not be better to use a railway at any rate for part of 
the distance. He was supported only by Edward Pease and 
Jonathan Backhouse, both of Darlington, who realized that 
the construction of the canal as proposed could not be satis- 
factory and determined to circumvent what they considered to 
be a disastrous proposal. As a matter of fact, the canal sub- 
sequently received very little financial support and probably 
would not have matured because of this. 

In the meantime Rennie had made his survey for the canal, 
and at a meeting in Darlington, held on September 4, 1818, it 
was decided to call for a survey for a railway for the whole 
distance between Stockton and the Bishop Auckland Collieries, 
and for a canal between Stockton and Darlington linked up 
to the colHeries by a railway from Darlington. As a result of 
this George Overton, who had laid some seventy miles of small 
railways in South Wales, made a survey for the projected rail- 
way, and his report, together with Rennie’s canal survey, was 
considered on November 13, 1818, at “a highly respectable 
meeting” in the Town Hall, Darlington. 

After examining them the Committee decided 

that a rail or tramway throughout the entire line between Stockton 
and tile colheries, with branches communicating with Piercebridge, 
Croft, and Yarm, is, under existing circumstances, preferable 

178 



How Railways Began 

to a canal; that such a communication would be highly advan- 
tageous to the interests of the south and east parts of the county 
of Durham, and of Cleveland and other parts of the North Rid- 
ing of Yorkshire, as well as profitable to those who engage in 
the undertaking; and that it is of importance to carry it into effect 
with as little delay as possible. 

It was further agreed “That an application be made to Parlia- 
ment for an Act for a tramway, on the plan and estimates given 
by Mr Overton.” 

Following this resolution, a meeting was held later in the 
year at Stockton, when it was decided that 

after carefully weighing aU the information they possess, and 
availing themselves as far as they can of the calculations of the 
Darlington Committee, [those present had] no hesitation in decid- 
ing that the interests of the town of Stockton and of the country 
adjacent to the northern line, demand that a railroad should be 
constructed to enter the coal field at the nearest possible point. 

This decision reached, some ^22,900 was promised toward 
the construction of the railway, and a Bill was promoted and 
presented in 1 819. It was opposed, however, chiefly by Lord 
Darlington (afterward Duke of Cleveland), of Raby Castle, 
over whose land the proposed line would pass, and it was 
defeated. Concessions were offered to Lord Darlington, but 
he was implacable, and on February 12, 1819, he wrote: 

Having long since been favoured with a similar permission to 
that which you now offer, I think it necessary only to add, that 
the measure you allude to appears to me now, as it has done before, 
to be harsh and oppressive, and injurious to the interests of the 
country through which it is intended that the railway shall pass. 

The Committee therefore instructed another survey to be 
made, and this was carried out by Robert Stevenson,^ of Edin- 
burgh, an engineer famous for his construction of lighthouses. 

As the result was still not acceptable to Lord Darlington and 
other landowners, a third survey was called for. This was 
made by George Overton, who in his report (submitted on 
September 29, 1820) concluded by saying: “Having had a 

^ No relation to George Stephenson. 
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further and better opportunity of viewing the adjacent country 
in every direction, the great utility of the undertaking appears 
to me still more manifest.” Probably this opinion had a good 
deal to do with the removal of the opposition, which was with- 
drawn. A second Bill was prepared in 1820, but on January 
29 the King (George III) died, and as Parliament would shortly 
be dissolved it was realized that it would be useless to submit 
the Bill at that time. The scheme was therefore deferred until 
the new session. 

Again the company had to make a great fight, and every 
Member of Parliament and every peer who could be influenced 
directly or indirectly was pressed into service by the promoters. 
Their efforts were successful, and the Bill was passed by both 
Houses, receiving the Royal Assent on April 19, 1821. The 
Bin provided 

for making and maintaining a railway or tramroad from the river 
Tees at Stockton to Witton Park Colliery, with several branches 
therefrom, all in the county of Durham. [Which branch lines] 
will be of great utility, by faciUtatmg the conveyance of coal, iron, 
lime, corn, and other commodities, from the interior of the 
county of Durham to the town of Darlington and the town and 
port of Stockton, and toward and into the North Riding of the 
said county of York; and also the conveyance of merchandize 
and other commodities from the said town and port of Stockton 
to Ae said town of Darlington, and into the interior of the county 
of Durham, and will materially assist the agricultural interest, as 
weU as the general traffic of that part of the country, and tend to 
the improvement of estates in the vicinity of the said railways or 
tramroads. 

It must be mentioned that nowhere in the Act is there any 
n^ntion of locomotives or engines, the promoters simply 
obtaimng power to develop and use the method of transport 
that, as we have already seen, had been used for over a century 
or carrying coals from the collieries to the Tyne. It is im- 
portant to remember that even at this stage of development 
oconaotives were not contemplated or even associated with 
me railway, pther by the public, by the promoters of the 1821 
Act, or by the engineers Overton and Stevenson, who made 
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the necessary surveys. The proposed railway was “for haul- 
ing or drawing of wagons and other carriages passing upon 
the said railway or tramroads, with men or horses, or other- 
wise.” It is clear that the “otherwise” was not intended to 
include steam-engines, because on May 23, 1823, another Act 
was obtained, giving power to “make, erect, and set up one 
permanent or fixed steam-engine, or other proper machine.” 
This Act further allowed the making and use of “locomotives 
or moving engines, for the purpose of facilitating the trans- 
port, conveyance, and carriage of goods, merchandise, and 
other articles and things, upon and along the same roads, and 
for the conveyance of passengers upon and along the same 
roads.” 

Before passing on to our next chapter we may mention that, 
although the Stockton and Darlington Railway was the first 
public railway on which locomotives were used, and the first 
to have the necessary powers to use them to transport passen- 
gers, no less than twenty-three Acts for making railways or 
horse-tramways had been obtained before it was incorporated. 
The first Public Railway Act was obtained in 1801 for the 
Surrey Iron Railway, extending for 9^ miles from the river 
Thames at Wandsworth by way of Mitcham to Croydon, with 
a branch of i J rcdles to Carshalton. This railway transported 
mainly agricultural produce, lime, chalk, etc., to London, and 
coals and manure from London. It was opened in 1805 and 
was worked until 1 846, when the company was dissolved. 



CHAPTER X 

THE COMING OF THE RAILWAY 


I. The First Passenger-carrying Railway 

A S we have seen in the previous chapter, one of the 
chief promoters of the movement that resulted in the 
k. passing of the Act which authorized the construction 
of the Stockton and Darlington Railway was Edward Pease, of 
Darlington. Soon after the Act had been passed Pease met 
George Stephenson, who — as we have mentioned — had al- 
ready built locomotives for Kihingworth Colliery. At that 
time Stephenson was busy laying the Hetton Colliery Rahway 
— a line about eight mhes in length — ^through difficult country. 
His name must have been weU known to Pease not only on this 
account, but also because he had patented several improvements 
in permanent way and rolling-stock. Then, again, application 
had been made to him to survey a line from the collieries in the 
Auckland district to Darlington some time before. All this 
is of some interest because there is a story — ^probably without 
foundation — ^that Stephenson heard of the promotion of the 
Stockton and Darlington Rahway and tramped, with his 
bundle on his back, from Newcastle to Darlington to see Pease 
and to offer his services in the construction of the rahway. 

Stephenson’s first visit to Pease took place on Aprh 19, 1 821, 
and has been recounted by Nicholas Wood, the manager of the 
Khlingworth cohiery where Stephenson was employed. The 
two men journeyed from Khlingworth to Darlington and back 
to Durham. 

We rode on horseback from Khlingworth to Newcastle, a dis- 
tance of five mhes, travehed from thence by coach, thirty-two 
mhes, to Stockton, then walked along the proposed line of rahway, 
twelve mhes, £tom Stockton to Darlington. We had then the 
interview with Mr Pease, by appointment, and afterwards walked 
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eighteen long miles to Durham, within three miles of which I 
broke down, but was obliged to proceed, the beds being all 
engaged at the Travellers’ Rest. 

The result of this meeting with Pease was that, on January 
22, 1822, Stephenson was appointed engineer to the Stockton 
and Darlington Railway, On May 2 3 the first rail of the new 
line was laid amid considerable rejoicing. 

In regard to the question of motive power on the new rad- 
way, Pease was strongly in favour of the wagons being drawn 
by horses. Stephenson, however, was naturally in favour of 
the locomotive, which he said was worth fifty horses. This 
assertion resulted in Pease’s agreeing to inspect Stephenson’s 
locomotive at KiUingworth, where it was then at work. The 
outcome of this visit was that he and his cousin (Richardson) 
joined in partnership with Stephenson in establishing the loco- 
motive works of Robert Stephenson and Co. at Forth Street, 
Newcastle-on-Tyne. After a discussion on the relative 
merits of locomotives and horses the committee ordered (on 
September 16, 1824) two locomotive engines at a cost of ^500 
each. One of these engines was the famous Locomotion — ^now 
to be seen on the platform at Darlington station — and the 
other was named Hope. 

The construction of the Stockton and Darlington line was 
not easy, for the country through which it passed was uneven. 
There was also a high ridge, called Brusselton Hill, over which 
the line had to pass on its way from the collieries in the Auck- 
land Valley. Stephenson urged the work forward, however, 
frequently reporting progress to the shareholders, and at last 
it was completed. On September 14, 1825, the following 
announcement was made : 

STOCKTON AND DARLINGTON RAILWAY 
The proprietors of the above concern hereby give notice, that 
their main line of railway, commencing at Witton Park CoUiery, 
in the west of this County, and terminating at Stockton-upon- 
Tees with the several branches to Darlington, Yarm, wM be 
formally opened for the general purposes of trade on Tuesday, 
the 27th instant. It is the intention of the proprietors to meet at 
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the permanent steam-engine, erected below the tower at Brussel- 
ton, near West Auckland, and situated about nine miles west of 
Darlington, at 8 o’clock a.m., and after inspecting their extensive 
inclined planes there, proceed at 9 o’clock precisely, by way of 
Darlington and Yarm, to Stockton-upon-Tees, where it is cal- 
culated they will arrive about i o’clock. An elegant dinner will 
be provided for the company who may attend, by Mr Foxton at 
the Town’s Hall, Stockton, at 3 o’clock, to which the proprietors 
have resolved to invite the neighbouring nobility and gentry who 
have taken an interest in this very important undertaking. A 
superior locomotive engine, on the most improved construction, 
will be employed, with a train of convenient carriages, for the 
conveyance of the proprietors and strangers. Any gentleman who 
may intend to be present on the above occasion will oblige the 
Company by addressing a note to their office in Darlington as 
early as possible. 

Stockton and Darlington Company’s Office 
September 14 , 1825 

On the day of the opening ceremony — ^according to Michael 
Heavisides, the local historian — the morning 

broke bright and fine, but, long before the sun rose, people were 
making their way from all parts of the compass to Brusselton near 
to West Auckland. The scene surpassed anything that had ever 
occurred in that district before. Carriages, post-chaises, gigs, 
jaunting cars, wagons, carts, with equestrians, and a vast con- 
course of pedestrians — all pressed forward eager to behold a 
sight altogether new in that part of the country. 

Locomotion, the centre of an admiring crowd, was getting 
up steam, and about ten o’clock the train was made up in 
the following order: the Company’s locomotive engine; the 
engine’s tender, with water and coals; five wagons, laden 
with coals and passengers; one wagon, laden with flour and 
passengers; one wagon, containing surveyors, engineers, etc. ; 
the Experiment, containing the committee and other pro- 
prietors; six wagons, with strangers seated; fourteen wagons, 
with workmen and others standing; six wagons, laden with 
coals and passengers. 

Stephenson and his brother James were on the engine, and, 
the “All right ! ” having been given, steam was turned on, and, 
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to the amazement of the assembly, the train of thirty-eight 
carriages, weighing in all over 8o tons, moved off. The scene 
is thus described by an eyewitness : 

The scene on the morning of the procession sets description 
at defiance. The welkin rang with loud huzzas. As soon as it 
got fairly away, the crowd broke up, and ran as fast as it could 
after the train. Gentlemen riding hunters, which, perhaps, were 
to meet Lord Darhngton’s foxhounds at this very place a fort- 
night afterwards, rode alongside the railway across the country, 
and for a time they managed to keep up with her, but it was not 
for long. The engine, running down a smooth line, with gradi- 
ents in her favour, soon distanced the riders across country, and 
left the pedestrian multitude far behind.^ 

At midday the train drew up at Darlington, where a great 
concourse of people were awaiting its arrival. The wagon- 
loads of coal were distributed among the poor of the town, 
and “two additional wagons, containing Mr Meynell’s band, 
were attached in rear of the company’s coach, playing at 
intervals cheering and appropriate airs.” ® 

Locomotion having filled up with water, the train started for 
Stockton again with passengers hanging on to the wagons 
in every possible way. “All along the line the route of fields, 
lanes, and bridges were covered with spectators; and when 
the procession arrived within a few miles of Stockton, it was 
joined by a large number of horses, vehicles, and foot- 
passengers.” ® 

At Yarm the crowds were dense, for here, as at Stockton, 
there was a general holiday, and the populace turned out to 
welcome the train. As the train approached Stockton, carry- 
ing some seven hundred passengers, there passed along the 
turnpike road, in full view of crowds lining the railway, the 
stage-coach for Stockton, drawn by four horses and carrying 
sixteen passengers. At this point the road and the rail run 
parallel for some distance, and for a few minutes the rivals, 
the stage-coach and the railway train, ran side by. side. The 

^ Quoted in The Centenary of Railways, 1825-1925, p* 62. 

^ Jubilee Memorial of the Railway System, p. 70. 

® Ibid., p. 71. 
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past and the future were brought face to face, and no one who 
saw the seven hundred on the train, and the sixteen on the 
coach, doubted that the stage-coach had met its doom. “On 
reaching the company’s wharf a salute of twenty-one guns was 
fired, the band striking up God save the King, which was 
followed by three times three stentorian cheers.” ^ 

2. The First Passenger Traffic 

We have already mentioned that the Stockton and Darling- 
ton Railway was conceived for the purpose of transporting coal 
from the Auckland mines to Stockton for shipment, and that 
passenger traffic did not enter into the calculation of the pro- 
prietors. In the first place, only a very few people travelled 
any distance from their homes in those days — ^indeed, between 
Darlington and Stockton there was scarcely enough passenger 
traffic to afford a profitable return to the owner of the coach 
that ran three times a week on the regular turnpike road. It 
was the calculated opinion of such men as Nicholas Wood, 
George Stephenson’s Killingworth friend and adviser, that for 
anyone to contemplate travelling on a railway at the rate of 
eighteen or twenty miles an hour was a ridiculous expectation. 
The proprietors had no hesitation, therefore, in allowing 
privately owned coaches drawn by horses to be run on the 
railway under special arrangements. These privately owned 
coaches began to do an increasing business in passenger traffic, 
however, and on October 7, 1825, the company apphed for a 
magistrates’ licence to run a passenger-coach on the line. 
From this fact it would appear that when the line was opened 
for traffic on the 27th of the preceding month the company had 
no authority to make use of coaches. 

On October 10 the company’s coach Experiment com- 
menced to run regularly between Stockton and Darlington. 
According to a contemporary account, the Experiment — the 
coach included in the procession on the opening day — ^was 
“fitted up on the principle of what are called long coaches, the 
passengers sitting face to face along the sides of it, and calcu- 

^ Juhiks Mmorial of the Railway System, p. 70. 
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lated to catty 1 6 ot 1 8 inside.” In Longstafie’s History of Dar- 
lington a journey in this coach has been described for us by one 
of the earliest passengers between Stockton and Darlington: 

The coach had no springs of any kind, and yet the motion was 
fully as easy as in any coach on the road. A very slight jolt is felt, 
accompanied with a click or rattle, every time the wheels pass over 
the joints of the several rails, and also at the breaks which occur at 
the different passing places, and these, if anything, feel harsher 
than in a coach. At any bends of the road, or other places where 
the view is obstructed, the coachman blows a horn to give warn- 
ing of his approach to any wagons or vehicles that may be coming 
or going on the way. Some parts of the way were laid with rails 
of cast iron, joined at every four feet, and in coming upon these, 
the jerks and jolts were more frequent, more audible, and more 
sensibly resembling, exacdy as the coachman justly observed to us, 
the clinking of a mill hopper. 

The privately owned coaches continued to run on the rail- 
way until 1833, when the company bought them out. In 
the following year the company announced its intention of 
running coaches and carriages drawn by locomotives for the 
conveyance of passengers. This came about as follows. Up 
to this time horses only had been used for drawing the 
passenger-coaches, but about 1833, when the company deter- 
mined to take over the coaches, it was decided to use loco- 
motives for this purpose. Accordingly, on August 30, 1833, 
they authorized WiUiam Kitching and Richard Odey to make 
arrangements for a trial of locomotive power in the hauling of 
coaches and wagons, “and John Graham is directed to super- 
intend the coaches, and advertisement of the intention of the 
company, and the time of starting, etc., to be immediately dis- 
tributed.” Evidendy the experiments were successful, for in 
the following September we find it stated that the propri- 
etors of the different coaches on the line “ are intending, at 
considerable expense, to furnish greater accommodation for 
passengers.” Following on the negotiations with the coach 
proprietors, the company built a new coach, the Union, and 
this, along with other second-class coaches, was placed in 
service toward the end of 1833. The fare was ij'. Gd. inside 
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and ij". outside from Stockton to Darlington. Later in the 
year the predecessors of our present-day first-class coaches 
were introduced, when the company recommended “that 
two of the coaches lately purchased be put on springs, kept 
clean and neat, and charged zs. inside and ir. outside, to 
accompany each train.” 

On April 7, 1834, the company announced that it had com- 
menced running coaches and carriages by locomotives for the 
conveyance of passengers and goods between Stockton and 
Middlesbrough “six times per day at present fares, thus form- 
ing a regular line of communication p/a Stockton and Darling- 
ton with Shildon, Auckland, etc.” 


3. The Conquest of Chat Moss 

The Stockton and Darlington Railway was soon followed 
by the projection of the Liverpool and Manchester Railway. 
When the Bill came before Parliament there was considerable 
opposition, mostly from landowners, stage-coach owners, and 
other interested parties, who believed that the development 
of the railway would necessarily mean a serious financial loss 
to them. Pamphlets were written and newspapers were hired 
to revile the railway. Some of the arguments advanced 
against it were highly amusing — as, for instance, the statement 
that the railway would prevent cows grazing and hens laying; 
that the poisoned air from the locomotives would kill birds as 
they flew over them, and would render impossible the pre- 
servation not only of pheasants, but also of foxes. House- 
holders were warned that their houses would be burned by the 
fire thrown from engine chimneys, and it was confidently pre- 
dicted that the air for miles around would be polluted by the 
clouds of smoke. As the introduction of locomotives would 
result in there being no longer any use for horses, the species 
would become extinct, and therefore oats and hay would be 
tendered unsaleable commodities. Not only would travelling 
by rail be highly dangerous — ^boilers would burst and blow 
passengers to atoms — -but all the country inns would be ruined. 
After this fearful tirade it is disarming to find the final argu- 
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ment to be that, as the weight of the locomotives would com- 
pletely prevent them from moving along the rails, the railways 
could never be worked by steam-power ! 

Strangely enough, this opposition to the railways did not 
diminish with time, for, even ten years after the Bill for the 
Liverpool and Manchester Railway had been passed and at a 
time when the Great Western Railway was projected, very 
similar arguments were advanced — this time by learned 
counsel. It was argued that, as the construction of the Great 
Western Railway would cause the course of the Thames to be 
choked up with weed — ^for the want of traffic to keep the river 
clear — ^the drainage of the country would be destroyed, and 
Windsor Castle would be left unsupplied with water. As for 
Eton College, counsel argued, it would be absolutely and 
entirely ruined, for the inhabitants of London would pour 
forth by railways and poUute the minds of the scholars. Even 
if this did not happen, the boys themselves would take ad- 
vantage of the speedy means of travel and would be able to 
run up to town and mix with all the undesirables of London 
life, returning before their absence was discovered ! 

In the middle of 1824, while still at work on the construc- 
tion of the Stockton and Darlington Railway, Stephenson was 
appointed engineer to the Liverpool and Manchester Railway, 
which was at that time being proj ected. When he began work 
on the railway he found that one of the greatest obstacles he 
had to overcome was the carrying of the line over a great peat 
bog, called Chat Moss, on the right bank of the river IrweU. 
The bog was some twelve miles square and was composed of a 
mass of vegetation, the growth and decay of ages. It was im- 
possible for a man to walk across the bog or even to stand on it, 
yet it was necessary to construct a railway capable of support- 
ing locomotives with heavy trains of passengers and goods. 
The opponents of the Bill were not slow to throw ridicule on 
Stephenson’s plan to cross Chat Moss. Eminent engineers, 
called as expert witnesses by the opposition, stated that in their 
opinion no railway could be carried across the moss — they 
even declared the task to be impossible and that, therefore, no 
man in his senses would undertake it I 
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Stephenson, remembering that snow-shoes distribute a 
man’s weight over an area much greater than that occupied by 
his feet and thus prevent him sinking into the snow, deter- 
mined to work on similar lines. His idea was that a platform 
of sleepers could be supported by large quantities of heath and 
branches, so that the track in effect would be a floating road or 
elongated raft over the bog. This scheme was put into 
practice, and at the Manchester end thousands of loads of 
heather, branches, and turf were spread to form a pathway 
across the bog. The embankment had no sooner reached a 
height of a few feet than time after time it sank out of sight, 
leaving no trace behind. Stephenson persevered, however, 
never doubting the ultimate success of his plan. At length 
his optimism was rewarded, and the bank gradually rose above 
the surface. Chat Moss was vanquished, and on New Year’s 
Day 1830 the famous Rochet hauled the first train across. It 
is interesting to mention that the principles that Stephenson 
employed in overcoming this obstacle were subsequendy used 
in many other parts of the world in the conquest of bogs and 
morasses. To mention only one instance of this, the per- 
manent way was successfully taken across an unfathomable 
swamp in the Cogwood section of the Great Western Railway 
in South Devon. 

4. The Triumph of the Locomotive 

In the case of the Liverpool and Manchester Railway it was 
by no means certain in 1829 that locomotives would be em- 
ployed, even though the construction of the line had been in 
hand for three years. Repeated experiments had been carried 
out to estabhsh the relative cost of horses and locomotives on 
the Stockton and Darlington Railway, and aU had resulted in 
favour of the locomotive. An elaborate series of trials, made 
in the early part of 1829, showed that the cost of carrying 4263 
tons by horses was £163, whereas by the locomotive the 
carriage of the same tonnage cost only 3^70. Stephenson, of 
course, was under no misapprehension as to the most effective 
motive power to be used, and he constantly urged his directors 
to adopt the locomotive. As a result of his endeavours they 
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decided to hold a competition, offering £^oo for the best 
locomotive to conform to certain specified conditions. The 



FIG. 32. THE NOVELTY, AN UNSUCCESSFUL COMPETITOR IN THE 
RAINHILL TRIALS 



FIG. 33. THE “ SANS PAREIL,” BUILT BY TIMOTHY HACKWORTH 


famous trials held at RainhiU, near Liverpool, in 1829 were 
the result, the story of which has been told elsewhere.^ The 
victory of the Stephensons’ Rocket (Plate XXVI, B) definitely 

^ See, for instance, the author’s Engineering for Boys (T. C. and E. C. Jack, 6/.)* 
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proved the suitability of the steam locomotive, not only for 
the Liverpool and Manchester Railway, but, what was of even 
greater importance, for railway haulage in general. 

We do not intend to describe the evolution of the world’s 
railways — such a story would occupy more than a single 
volume. Suffice it to say that George Stephenson correctly 
prophesied when he said: 

I think you will live to see the day . . . when railways will 
come to supersede all other methods of conveyance in this country 
— when mail coaches will go by railway, and railroads will become 
the great highway for the king and all his subjects. The time is 
coming when it will be cheaper for a working man to travel on a 
railway than to walk on foot. I know there are great and almost 
insurmountable difficulties that will have to be encountered, but 
what I have said will come to pass as sure as you hve.^ 

So popular had railways and locomotives become by the 
year 1846 that no less than 272 Acts of Parliament were passed 
for the construction of 4600 miles of new railroads in various 
parts of England in that year. Year by year additional com- 
panies continued to be formed, and thousands of miles of new 
lines laid, until to-day the four great groups (excluding the 
Metropolitan and London Tube Railways) have a total track 
mileage of 35,450 miles, and with sidings 51,000 miles. 

The introduction of the locomotive probably had greater 
and more far-reaching consequences than any other develop- 
ment of transport, excepting only, perhaps, the invention of 
the wheel. While other developments have more strongly 
influenced social life the railway efiected a complete revolution 
in everyday habits. As H. G. Wells wrote: 

Here was a sudden change in what had long been a fixed con- 
dition of human life, the maximum rate of land transport. After 
the Russian disaster, Napoleon travelled from near Vilna to Paris 
in 3 12 hours. This was a journey of about 1400 miles. He was 
travelling with every conceivable advantage, and he averaged 
under five miles an hour. An ordinary traveller could not have 
done this distance in twice the time. These were about the same 


^ Smiks, Lives of the Engineers, voL Hi, p. 167. 
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maximum rates of travel as held good between Rome and Gaul in 
the first century a.d. or between Sardis and Susa in the fourth 
century b.c.^ 

Then suddenly came this tremendous change, when the speed 
of transport became so greatly accelerated — and became, more- 
over, the same for rich and poor alike. New routes of travel 
were opened up to travellers and to goods, with untold results 
in international trade and the advance of civilisation. 

So far as Great Britain is concerned, the great influence 
exercised by the railways cannot be over-emphasised. So 
much has been said and written during the past few years about 
the wonders of transport by air and by road, that some people 
have gained the impression that railways will be superseded. 
We must realise, however, that railways throughout the world 
were never so important as they are to-day, and they are likely 
to remain by far the most important form of transport for many 
years to come. The historian J. R. Green has said: 

No change introduced into England in the nineteenth century 
was received with such doubts and fears, none was so immedi- 
ately and consistently a gain to the whole population. The 
application of steam to industry made transport more reliable, 
more punctual, and more frequent; stimulated industry and in- 
vention in every department; created by the curious paradox, 
which makes labour-saving devices* bring in their train an in- 
creased demand for labour, an immensely larger number of 
avenues of employment; enabled factories and workshops to 
be established over wider areas of country, and increased the 
mobility of labour; more profoundly important still, by cheapen- 
ing and speeding up the means of communication, it facilitated 
human intercourse, not only from town to town, but from country 
to country. The changes brought about by the railway in Eng- 
land, where distances were short, were ama5:ing, but not so amaz- 
ing as in the case of the United States, where railways not only 
made a highway between the East and the Middle West, but 
opened up the Far West. Nowadays, the mention of a Cape to 
Cairo railway no longer provokes wonder. The later efects 
of the application of steam to transit by land or sea have been 
the possibility of rapid transference not only of goods, taw or 

The Outline of History, 
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manufactured, but of perisbablefood products over long distances; 
the specialization of industry and the division of labour; the intro- 
duction of large scale industry, followed by the rise of the joint- 
stock company system, and the development of banking and 
credit; and the possibility of linking up and developing the 
several parts of a world-wide Empire. 

To-day British railways are more virile than they have been 
for many years past. By their handling of their new road 
powers, they have shown the vast improvements they are 
making on their own systems. By their anticipation of rail- 
cum-aerial transport, and by the powers they have now secured, 
they have shown that they can adapt themselves to modern 
conditions of trade and travel. 

In September 1929 the Government set up a committee 
under Lord Weir to examine the economic and other aspects 
of the electrification of the railway systems in Great Britain, 
with particular reference to main-line working. The report 
of the committee (issued April 1931) is in favour of a compre- 
hensive electrification, including all the present non-electrified 
lines except certain branch lines that rrdght be more economi- 
cally operated by independent haulage units. The report 
refers to the favourable results of the electrification already 
carried out on British suburban lines, and states that this 
success presents certain apparent considerations in favour of 
electric haulage for main lines. Assuming that such a scheme 
were carried out over a period of from 50 to 20 years, it would 
involve a commitment of capital expenditure by the railways 
of about £261,000,000, and of about £80,000,000 by the Cen- 
tral Electricity Board. 
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CHAPTER XI 


MECHANICAL ROAD TRANSPORT: FROM STEAM 
CARRIAGE TO MOTOR-CYCLE 

I. The First Steam Carriages 

T he introduction of the self-propelled vehicle com- 
pleted the last of three revolutions in transport that 
swept over England and had a marked effect on the 
life of the people. The first began with the introduction 
of the turnpike roads that ushered in the coaching age. It 
was followed by the railways, which spread their network 
over the country with the inevitable result that the roads fell 
into decline. Now, over a century later, the roads have ‘ come 
into their own’ again, and the petrol motor is challenging the 
sovereignty of the railways. It is difficult for us to realize the 
enormous change that has taken place in the traffic of our roads 
in comparatively recent years. Even as late as 1 900 the motor- 
car was almost unheard of, the appearance of a self-propelled 
vehicle in the streets being the occasion of so much curiosity 
that a crowd immediately collected. The story of the motor- 
car is an amazing one, and really is of sufficient importance to 
warrant more space than we can devote to it in this volume. 
As it is, we can but briefly outline the stages of its evolution. 

The earliest mechanical contrivances to run on the road were 
propelled by steam. The first of these, constructed m Paris in 
1769 by Nicholas Joseph Cugnot, was a cumbersome vehicle 
(Fig. 34) which succeeded in attaining a speed of miles an 
hour with four passengers. The supply of steam lasted only 
some fifteen minutes, however, when the passengers were 
obliged to dismount and wait until the boiler had been re- 
plenished with water, and steam again raised. The results 
interested the French Government, and an engine was ordered, 
the intention being to use it for the transport of artUlery. The 
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machine was to be capable of carrying a load of 4^ tons at a 
speed of 2 ^ miles an hour on level ground. The engine was 
made in 1770, but when it was tried in the streets of Paris it was 
considered to be a public danger and was locked up in the 
Arsenal. It is now exhibited in the Museum of Arts and 
Crafts at Paris. It consists of a heavy timber frame on three 
wheels, with a copper boiler in front. The front wheel 
has a broad and roughened tyre, and is driven by two inverted 
cylinders. 



FIG. 34. CUGNOT’s steam CARRIAGE 


Other power vehicles were subsequently suggested or pro- 
duced at various times. James Watt included a steam carriage 
in his patent of 1784. Murdock built some small models of 
locomotives about 1786. He was then at Redruth, where 
he was erecting some pumping-engines for Boulton and Watt. 
In August 1786 the firm’s agent wrote: “Wm. Murdock 
desired me to inform you that he has made a small engine of 
f in. diameter and i J in. stroke that he has apply’d to a small 
carriage, which answers amazingly.” Murdock seems to have 
constructed three of these steam carriages, the last being 
of considerable size. Trevithick, who made small steam 
carriages about 1797, might have accomplished great things if 
he had persisted. He constructed a full-sized vehicle in 1 801, 
and successfully tried it on the road at Camborne in that year. 
It is believed to have weighed about i| tons and to have 
travelled at speeds up to 9 nules an hour. In 1803 Trevithick 
made the fest steam carriage to travel faster than any horse- 
drawn vehicle. This steam road coach was tried in the streets 
of London, but few particulars are available. It is interesting 
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A. A MODERN EXPRESS, THE “GOLDEN ARROW LIMITED” OF THE 
SOUTHERN RAILWAY, EN ROUTE TO DOVER FROM VICTORIA 
Phoio Railway Photographs, Liverpool 







CHURCH’S STEAM CARRIAGE (1835) 
From coniemporary engravings 


TCl'7 




From Steam Carriage to Motor-cycle 

to note that a patent taken out by Trevithick shows clearly that 
he had conceived the idea of a gear-box for varying the speed. 

The first great development of road carriages on anything 
like a commercial scale took place about 1830, when Mr (after- 
ward Sir) Goldsworthy Gurney’s steam carriages were used 
with considerable success on the roads in the south and west 
of England. Gurney was born on February 14, 1793, at 
Treator, near Padstow, in Cornwall. Little is known of tus 
youth except that he received his education at Truro Grammar 
School. At the age of ten he was sent on holiday to Cam- 
borne, where he had the good fortune to see Richard Trevi- 
thick experimenting with his newly invented passenger-carry- 
ing locomotive. Trevithick, who had been greatly interested 
in a model locomotive made by Murdock, was convinced that 
great possibilities awaited the invention of a satisfactory steam 
road carriage. At Camborne, assisted by a relative named 
Andrew Vivian, he quietly set about constructing the vehicle 
we have already mentioned, and it was the result of this effort 
that Gurney saw being tried out. In order to appreciate the 
value of Gurney’s work, we must remember that at the time of 
his boyhood railways were quite unlcnown; that in Cornwall 
even stage-coaches were seldom seen — ^for there were few roads 
in the county fit to carry them ; that Watt’s steam pumping- 
engines were by then well established in the tin-mines; and that 
a sensation had been created at Redruth in 1794 when William 
Murdock successfiiUy lighted his lodgings with coal-gas. 

In 1825 Gurney took out a patent for a steam carriage 
having a peculiar arrangement of pushing struts, or legs, as a 
secondary means of propulsion (Plate XXVLH, A). These 
propelling legs, to quote Gurney’s own words, “as the carriage 
ascended the hill are set in motion and move like the hind legs 
of a horse, catching the ground and thus forcing the machine 
forward, increasing the rapidity of the motion and assisting 
the steam power.” At this time Gurney apparently shared 
the prevalent behef that, when starting, the wheels of a carriage 
would spin round without biting, and there is little doubt 
that the legs were intended to be of assistance at this stage. 

Two years later Gurney completed a steam carriage capable 
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of catrying eighteen passengers. Six rode inside and twelve 
outside, the latter being accommodated on two seats before 
and two behind the coach-like interior. At the back were the 
flues, from which, it was claimed, there would be no smoke, as 
coke or charcoal would be burned. The driver, or, as he is de- 
scribed in a contemporary account, “the Guide or Engineer,” 
was seated in front, 

having a lever rod from the two guide wheels to turn and direct 
the carriage. Another at his right hand connects with the main 
steam pipe by which he regulates the motion of the vehicle. The 
hind part of the coach contains the machinery for producing the 
steam, on a novel and secure principle, which is conveyed by pipes 
to the cylinders beneath, and by its action on the hind wheels sets 
tile carriage in motion. 

The vehicle resembled the ordinary stage-coach of the day, 
but was rather larger and higher. The length was 15 feet, 
but in front of the driver projected a 5 -foot pole with 
two pilot-wheels 3 feet in diameter. The vehicle, which 
weighed about two tons, carried a supply of fuel and 60 gallons 
of water, sufficient for one hour’s consumption, in a tank under 
the body of the coach and extending its full length and breadth. 
The engine was of 12 h.p., and the speed attained was about 
ten miles an hour. A brake was fitted on the hind wheels, and 
the motion of the wheels could be reversed to stop the vehicle 
instantly. The total weight was i|- tons, and the wear and 
tear on the roads was estimated to be one-sixth that of a coach 
drawn by four horses. 

Superheated steam was supplied to two cylinders, which 
were fixed below the body and drove the rear wheels. The 
boiler had forty welded iron pipes arranged in horse-shoe 
form, the idea being that if one of these pipes should burst, 
there would be no danger to the passengers, and the carriage 
could proceed with a loss of only a fortieth of the power. 
Anticipating trouble from the boiler, Tom Hood wrote; 

Instead of journos, people now 
May go upon a Gurney, 

With steam to do the horse’s work 
By power of attorney: 
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Tho’ with a load it may explode. 

And you may all be undone; 

And find you're going up to heaven 
Instead of up to London. 

It should be mentioned that Gurney was not the iuventor of 
the tubular principle for boilers, for over twenty years earlier 
Arthur Woolf patented a tubular boiler that proved very suc- 
cessful in Cornish mines. Trevithick, in a patent of 1815, 
appears to have considered the employment of a boiler of 
this nature, although apparently no locomotive was ever 
constructed according to this patent. Great credit is due to 
Gurney for the application of the tubular principle in his boiler. 

In Gurney’s later vehicles the propelling legs were made 
removable and “reserved for extreme possible emergencies 
and for certain military purposes. The pilot-wheels also 
were dispensed with, the two fore-wheels being used for 
steering. The coach-like body was abandoned for that of a 
flat carriage, and another coach was hitched up and hauled 
behind. The improvements were described in The Times'. 


^ On account of the fact that in this vehicle a steam jet was employed to force the 
draught, Gurney has been credited with the invention of what is now known as the 
steam blast, but it does not appear that this claim can be upheld. The credit for this 
valuable invention has been claimed for George Stephenson, William Hedley, Timothy 
Hackworth, and others, in addition to Gurney, but there seems to be little doubt that 
the honour rightly belongs to Trevithick. He was the first to build a steam locomotive 
to run on rails, and in this locomotive the exhaust steam was discharged into the funnel 
to force the draught. 

It has been argued that Trevithick merely turned the steam up the chimney as the 
most obvious means of getting rid of it, and that he did not realize the effect of doing 
so, I'his argument appears to be settled definitely by a letter written by Trevithick 
himself on February 20, 1804, in which he says : “ The steam that is discharged from 
the engine is turned up the chimney about 3 ft. above the fire. The fire bums much 
better when the steam goes up the chimney than when the engine is idle.” In another 
letter he wrote : “ The steam is delivered into the chimney above the damper ; when 
the damper is shut the steam makes its appearance at the top of the chimney, but 
when opened none can be seen. It makes the draught much stronger by going up 
the chimney, no flame appears.” From this evidence it is surely clear that, whetlwr 
Trevithick first turned his steam up the chimney by accident or not, he quickly noti«»d 
the effect of doing so and realized its value. It was entirely characteristic of him that 
he made no practical use of his discovery, and it was left to George Stephenson, soirw 
twenty-five years later, to apply the steam blast in such a manner as to lay the foundation 
of the modem locomotive. 
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That troublesome appendage, the flywheel, Mr Gurney has 
rendered unnecessary. The danger to be apprehended from too 
rapid a generation of steam he avoids by a curious application of 
springs, and should these be insufficient one or two safety valves 
afford the maximum of security. He ensures an easy descent 
down the steepest declivity by shoe drags and the power of revers- 
ing the engines. The dreadful consequences of boiler-bursting 
are annihilated by a judicious application of tubular boilers. 
Should, indeed, a tube burst, a hiss about equal to that of a hot 
nail plunged into water contains the sum total of alarm, while 
a few strokes with a hammer will set all to rights again. 

2. Opposition to Gurney’s Steam Carriages 

Up to a certain point Gurney’s road carriages were success- 
ful, and they were often to be seen steaming along the high- 
ways about London. The War Office became interested, and 
at their request Gurney made a journey from London to Bath 
and back (on July 28, 1829), when he succeeded in main- 
taining an average speed of fifteen miles an hour. One of 
his passengers wrote: 

The success of the trial much exceeds whatever could have been 
anticipated by the most sanguine friends of the invention. Hills 
were ascended and descended with the greatest facility and safety. 
Marlborough Hill, the ascending of which it was thought would 
put the powers of the carriage to a severe test, appeared to afford 
not the slightest obstacle. As to the manageability of the machine, 
it far surpassed that of horses, or, indeed, any idea that could be 
formed of it. 

This trip was the first long journey to be made at sustained 
speed by a locomotive on the high road, and it proved beyond 
doubt the possibilities of the invention. 

Gurney’s steam carriages created such a sensation that after 
witnessing trials at Hounslow Barracks the Duke of Welling- 
ton (then Commander-in-Chief of the Army) declared that they 
were “of great national importance,” and remarked that “it is 
scarcely possible to calculate the. benefits we shall derive from 
the introduction of such an invention.” In these trials the 
vehicle carried a load of water and coke, weighing about a ton, 
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handicapped the new mechanical form of transport. ToUs 
between Liverpool and Prescot, amounting to 4s. for a horsed 
coach, became £z Sr. for a steam carriage, and between Ash- 
burton and Totnes the 3/. toll for a stage-coach was increased 
to £z. On other roads the exaction was even higher. 

In 1831 several of Gurney’s steam carriages were taken over 
and improved by Sir Charles Dance, who, for some months, 
ran a regular service four times a day between Gloucester 
and Cheltenham, a distance of about nine miles. The average 
speed on these journeys, including stoppages, was 10 or 12 
miles per hour. The vehicle ran from February 21 to June 22, 
travelled 3500 miles, and carried 3000 passengers. The dis- 
tance of nine miles was usually covered in fifty-five minutes and 
sometimes in forty-five minutes. In all the 400 journeys run 
there was no accident, except one — ^the breaking of an axle due 
to the carriage’s running over a heap of stones purposely 
placed on the road by enemies of the new system of transport. 
Although at first the service was profitable, it later ceased to 
pay because of the imposition of utterly prohibitive tolls, equal 
in some cases to half the working expenses. This crushing 
legislation against all road vehicles was apparently instigated 
by influential people who were interested in the future of 
rail locomotion and saw in the growing road traffic a serious 
rival. 

The steam-coach proprietors determined to ‘die fighting’ 
and appealed to Parliament. A committee of the House of 
Commons was appointed in 1831 to inquire into the whole 
question of road carriages. The opponents of the steam car- 
riages endeavoured to justify the heavy tolls by alleging that 
the carriages caused a considerable increase in the wear and 
tear of roads. They also pointed out to the committee that 
the steam coaches might drive off" the roads the post-chaises, 
stage-coaches, and other horse carriages that through the 
tolls contributed the chief part of their revenue. 

On the other hand, there was plenty of evidence that the 
steam coaches were efficient. 

It was shown that steam coaches were then carrying passengers 
in various parts of the kingdom, that many more were being built 
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fot the same purpose, and that they succeeded in traversing “the 
worst and most hilly roads”; that an experimental carriage had 
run from London to Southampton, in some places at a speed of 
over thirty miles an hour, and had “ascended a hill rising one in 
six at sixteen miles an hour, and traversed four miles of road at the 
rate of twenty-four miles an hour loaded with people.” ^ 

So many witnesses were produced to give evidence of the 
success and value of steam coaches that the committee pro- 
nounced strongly in favour of every encouragement being 
given to Gurney and other inventors. They declared the 
steam carriage to be “one of the most important improve- 
ments in the means of internal communication ever intro- 
duced.” They were convinced that an average speed of ten 
miles an hour could be maintained by steam coaches convey- 
ing fourteen passengers, and that the coaches could “ascend 
and descend hills of considerable inclination with facility and 
safety.” The report added that the weight of the coaches, 
with engine, water, fuel, and attendants, need not exceed three 
tons, denied that they need be a nuisance on the roads, and 
declared them “ a speedier and cheaper mode of conveyance 
than carriages drawn by horses.” They recommended, there- 
fore, that more moderate tolls be substituted for those that 
were k illin g the new means of transport. The opposing 
interests in Parhament rallied their forces, however, and 
proved strong enough to prevent action on the committee’s 
recommendation. 

Determined that the steam carriage should not be driven off 
the road, Gurney submitted to Parliament a personal petition 
for a further consideration of the situation. He succeeded in 
securing the appointment of another committee, who came to 
the same conclusion as the original committee. They recom- 
mended that the ruinous toll charges should be withdrawn and 
that compensation should be paid to Gurney for the losses he 
had sustained through the operation of the Act. Nothing 
resulted from these suggestions, however, and Gurney in (hs- 
gust put on one side the subject of steam carriages, devoting 
himself to matters financially less disastrous. 

^ Frederick Qifford, IC.C., Private Bill Le^latton. 
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3. Hancock’s Steam Carriages 

During the period in which Gurney was experimenting 
several other inventors were busily engaged in attempts to 
produce similar vehicles . Although the maj ority were failures, 
a few had a measure of success. One constructed about 1824 
by a London man named W. H. James had many interesting 
features. The rear axle of the vehicle was in two halves, to 
each of which was attached a pair of cylinders arranged to 
drive cranks set at right angles to each other. The carriage, 
which weighed about three tons, was tried out over roads 
through Epping Forest and succeeded m attaining a speed of 
from 12 to 15 miles an hour carrying fifteen passengers. 
Owing to the fact that the engine used high-pressure steam, 
several tubes fractured at the welds, but the carriage accom- 
plished the return journey at the rate of 7 miles an hour 
with the load increased to twenty-four passengers. Sub- 
sequently the carriage was equipped with a new boiler, but it 
encountered a succession of mishaps of various kinds, and 
ultimately its development was abandoned. 

Another failure was the steam carriage (Plate XXVIII, E) 
of Dr Church, of Birmingham. He introduced a number 
of novelties between 1832 and 1855 for the improvement of 
locomotion on common roads, and formed a company for 
running his carriages between London and Birmingham. A 
public trial of Church’s carriage was held in 1835, when forty 
passengers were carried a short distance, but the carriage 
was damaged when turning round. Later, according to 
the Birmingham Gazette, “ the attention of many persons was 
attracted to Church’s beautiful engme running on the Coventry 
road, six miles out and six mules home, over heavy roads. 
Three rcules were run on the level road at a rate of 1 5 miles an 
hour.” The carriage was never successful, however, chiefly 
because Church was not content with a moderate speed, and 
the 15 or 20 miles an hour demanded of the carriage proved 
too much for it. 

Among the most successful steam carriages in the early 
years of the nineteenth century were those invented by Walter 
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A. HANCOCK’S '"enterprise” 
This commenced running on April 22, 1833, 


B. THREE OF HANCOCK’S STEAM OMNIBUSES — " AUTOPSY” (1833), 
“era” (1832), AND “INFANT” (1831) 

From contemporary engravings 
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Hancock^ (i 799-1 8 5 2), of Stratford, whose first vehicle madeits 
appearance in 1827. ^ It was noteworthy for its original type of 
boiler, which comprised a series of flat chambers side by side, 
built up of boiler plate and connected by tubes and stays . Short 
vertical tubes connected each chamber to a horizontal over- 
head pipe that did duty as a separator or steam-drum. Han- 
cock placed the engine between the passengers and the boiler, 
to protect the passengers from its heat. The carriage had 
three wheels, the front wheel being driven by two oscillating 
cylinders connected with the wheel axle, which was cranked. 
The engine, of course, .turned with the wheel when it was 
moved to left or right for steering the vehicle. Although by 
no means satisfactory, this vehicle was used for a long time 
and travelled many hundreds of miles without once failing. 

In February 1831 Hancock placed in service a second steam 
carriage named the Infant (Plate XXIX, B\ which ran between 
London and Stratford, and has the honour of being the first 
mechanical road vehicle to carry paying passengers. In the 
following year the Infant plied between Paddington and the 
City. During October of that year it accomplished a four- 
-day trip from London to Brighton and back at an average 
speed of 10 miles an hour. On the first day the carriage 
steamed 38 miles, a halt for the night being made at Hazle- 
dean; the remainder of the journey to Brighton was accom- 
plished the following day. Eleven passengers were carried on 
the outward journey, and fifteen on the two-day return trip. 
Hancock built several steam carriages for private companies, 
but none of the vehicles had a long period of service owing 
to the failure of the companies concerned. 

On April 22, 1 83 3, the Enterprise (Plate XXIX, A), built for 
the Paddington Steam Carriage Company, began to run be- 
tween Paddington and the Bank. For sixteen days it 

demonstrated the efficiency of its arrangement and power, and has 
remained ever since (15 months) in the yard of the Company's 
Managing Engineer, apparendy as a model and reference for his 


‘ His brother Thomas founded-the rubber trade in England, and invented the process 
of vulcanizing. 
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' guidance, in an attempt to build a similar carriage, upon which he 
has been long employed, adopting the basis and general arrange- 
ment both of the boiler and machinery of the Enterprise^ with some 
little modifications and an alteration in the steerage and steps. 

The company’s managing engineer, who saw the Enter- 
prise through the whole progress of its building and during its 
performance, expressed his conviction of its efficiency and his 
admiration of its prospects to the shareholders in the following 
congratulatory letter, which he addressed to each of them 
during the running of the carriage and on the seventh day of 
its performance: 

Circular from the Projector and Engineer to the Shareholders of the 
London and Paddington Steam Carriage Company 
Sir, 

My early statements regarding the performance of our first 
Carriage being proved by demonstration to be strictly correct, as 
the Projector of the Company, and having a strong and grateful 
feeling towards all who united themselves with me in the early 
stages of the Company’s progress, and who, by the liberal con- 
struction which they all along have put on my endeavours, I feel 
I should grievously fail in what I consider is due to them if I 
delayed one moment longer in informing them, that I have not 
the least doubt the shares of the Company will increase in value 
gradually to £ioo per share,^ within twelve months from this 
period; and I am equally satisfied that, in the succeeding six 
months, they will increase to at least fzoo per share. As this 
thing is so clear to me, I feel that I should be injuring myself in 
the future good opinion of Shareholders by withholding the 
information one moment longer. I remain. 

Yours respectfully, 

D. Redmund 

April 29 1833 Projector and Engineer to the Company 

In the same year (1833) Hancock built an improved road 
carriage named the Autopsy (Plate XXIX, B), a feature of 
which was the turning of the rear axle by an endless chain 
working from the engine shaft. After running to Brighton 

^ The original price of the shares was £25. 
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and on various excursions, and for some weeks from the City 
to Pentonville, the Autopsy started with the Infant to run from 
the City to Paddington. 

In 1834 the industrious inventor made his first steam 
‘drag’ for a Mr Voigtlander, of Vienna, the vehicle being 
shipped on July 26. In addition to accommodating ten 
passengers this vehicle was sufficiently powerful to tow a 
second coach, containing six passengers, at a speed of 14 miles 
an hour on a level road. In 1834 Hancock built the Era 
(Plate XXIX, B), which ran from Paddington to the Bank, 
carrying fourteen passengers at a fare of sixpence aU the way; 
it consumed only 8 to 12 pounds of coke a mile. Between 
August and November the Era and the Autopsy carried 4000 
passengers at a usual rate of 12 miles an hour. Subsequently 
the Era was sent to Dublin, where on one occasion it ran at a 
speed of 1 8 miles an hour. In 1 83 5 a more ambitious effort — 
the Erin, a passenger-carrying and drag coach capable of 
accommodating twenty persons — achieved wonders and must 
have caused the enemies of road carriages considerable appre- 
hension. On one occasion it attamed a speed of 10 miles an 
hour while towing three omnibuses and a stage-coach, with 
fifty passengers ! It drew an omnibus with eighteen pas- 
sengers through Whitehall, Charing Cross, and Regent Street, 
and out to Brentford at a speed of 14 miles an hour. _On 
another occasion it ran to Reading, covering the 38 miles, 
hauling an omnibus with eighteen passengers, m 3 hours and 
8 minutes. It also ran to Marlborough, 75 miles, m yj hours 
r unnin g time. 

The following account taken from the Morning Herald of 
October 25, 1836, is of interest: 

With a view of further testing the practicability of steam con- 
veyance on common roads, Mr Walter Hancock, accompanied by 
a party of gentlemen interested in mechanical inventions, started 
on Friday morning last in his steam carriage, the Automaton, 
from his station in the City Road to Epping. This line of road 
was selected by Mr Hancock on account of its being, for the 
distance, the most hilly and uneven out of the Metropolis, as well 
as satisfying his friends that even with this disadvantage, from 
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the late improvements that he has introduced, the carriage would 
perform at least ten irdles an hour, and the result proved that 
he more than under-rated its power. On arriving at Woodford, 
Mr Hancock stopped the carriage in front of the house of 
Mr Rounding, the sign of the “Horse and Groom,” who kindly 
procured a fresh supply of water. After remaining for nearly a 
quarter-of-an-hour, Mr Hancock again started at a rapid pace, and 
after having ascended Buckhurst Hill at the rate of at least seven 
and a half miles an hour entered Epping amidst the loud cheers of 
some thousands who were collected in the town, it being market 
day, and created much astonishment among many of the country 
folk who had never seen such a vehicle before, and who could not 
imagine how it was moved without horses. The party having 
remained for some time in Epping, returned to town, and the 
whole journey, notwithstanding the disadvantages before men- 
tioned, was performed on the average of eleven and a half miles 
per hour. 

By the end of 1833 more than a dozen steam road vehicles 
were operating in the vicinity of London, but the heavy taxa- 
tion that had driven Gurney out of the business gradually 
suppressed other venturesome spirits also. In May 1836 
Hancock placed all his carriages on the Paddington Road, 
where they ran regularly for over five months. In all they 
accomplished 4200 irdles, consisting of 525 trips to Islington, 
143 to Paddington, and 44 to Stratford. In 1838 he budt a 
light steam phaeton for his own use, which travelled at a speed 
of 20 ridles an hour, being driven about the city of London and 
manoeuvred among horses and carriages without annoyance or 
danger. He finally withdrew his steam carriages from the 
road in 1835, after having achieved considerable success in 
running regular trips in the neighbourhood of London. By 
this time the railways were freely attracting capital, and they 
became the greatest opponents of the steam road vehicles, 
which were finally defeated and withdrew from the unequal 
contest. Thus the development of road traction and of the 
mechanically self-propelled vehicle received a setback of over 
half a century. 

In addition to the heavy tolls effectively killing the develop- 
ment of the steam road carriage, progress in regard to road 

208 



PLATE XXXT 



THE FIRST ROLLS-ROYCE IO-H,P. TWO-SEATER TONNEAU OF I904 

Photo Rolls-Royce, Ltd. 



PLATE XXXII 





From Steam Carriage to Motor-cycle 

ttanspott in Britain was further impeded by the passing (in 
1865) of an Act of Parliament restricting the speed of all 
mechanically propelled vehicles to a maximum of 4 miles an 
hour in the country and to 2 miles an hour in the towns. The 
drivers of aU power vehicles were required to have a man 
walking in front with a red flag. Moreover, such a vehicle 
had to be driven by not less than three persons. Because of 
these restrictions, mechanically propelled vehicles were of 
little importance until the invention of the internal-combus- 
tion engine, the idea of which is that the fuel provides power 
directly instead of through an intermediary, as in the steam- 
engine. Strictly spealting, the first internal-combustion 
engine was the gun, in which pressure produced by the 
explosion of gunpowder was used to hurl a missile out of 
a cylindrical tube. Suggestions for obtaining mechanical 
power by such explosions were made by various people, but 
aU came to nothing until the discovery of a more suitable 
explosive than gunpowder — which was not a practicable fuel, 
if only because of the difficulty of arranging the intermittent 
feeding of the fuel as required. 

Before dealing with the petrol engine we must mention that 
in 1880 Amedee BoUee, of Le Mans, built a steam carriage, and 
in it travelled from Paris to Vienna. It had a vertical engine 
at the front, the drive being to a countershaft by means of 
shaft and bevel gears. The final drive was by chains, and a 
differential gear was fitted. This carriage attained a speed of 
about 22 miles an hour on the level. 


4. Otto and Daimler: Pioneers of the Petrol Engine 

In 1794 a suggestion for using inflammable gases was made 
by R. Street, who pointed out that gaseous fuel is much more 
suitable than solid fuel for an internal-combustion engine. 
Although a gas engine was actually constructed in 1823 by 
Samuel Brown, it was not until i860 that a really successful 
engine of this type was produced by Lenoir. It worked in a 
somewhat similar manner to a steam-engine, a mixture of gas 
and air being admitted by a valve for about half the stroke of 
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the piston, and fired by an electric spark immediately the valve 
closed. The piston was returned by a similar explosion on the 
other side, and so swept the products of combustion out of the 
cylinder. There were thus two explosions to each revolu- 
tion of the crank-shaft. Although Lenoir’s engine had only 
a limited use because it was very wasteful, it introduced 
one important feature of the modern engine — the electrical 
method of starting combustion. 

The chief defect of this early gas engine was that the mixture 
was not compressed before firing, although a suggestion that 
this should be done had been made as early as 1838 by 
W. Barnett. This advantage was not fully realized until 1 862, 
when the theory of the modern internal-combustion engine 
was outiined by Beau de Rochas, a French engineer. His plan 
was to have four different operations taking place during two 
revolutions of the crank-shaft. The cylinder was open at the 
crank side, aU the operations taking place on one side of the 
piston only. Each operation was controlled by one of the 
four strokes of the piston in conjunction with two valves fitted 
to the cylinder head. The cycle of operations commences 
with the first stroke of the piston outward, which increases the 
available space in the cylinder, and the explosive mixture is 
drawn into it through one valve. This is compressed by the 
return stroke, at the end of which the mixture is ignited, so 
that the third stroke is the actual working stroke. Finally, 
the next return stroke sweeps out the gaseous products of 
combustion through the second valve. It will be seen that 
power would only be communicated to the cranlc-shaft during 
one of the four strokes, and a fly-wheel was therefore necessary 
to maintain speed during the idle strokes. Successful engines 
working on coal-gas in accordance with this suggestion were 
designed a few years later by Otto, who is now famous as a 
pioneer of gas engines. The final step in the construction of 
an engine suitable for a road vehicle was made in 1 884, by the 
famous engineer Gottlieb Daimler. He had previously worked 
in Otto’s factory, and, seeing the opening for a small engine of 
the Otto type to propel cydes, he designed and brought out a 
light, compact engine in which petrol vapour was used as fuel. 
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5. The Bicycle 

At this point we may usefully include a brief reference to the 
bicycle, a mode of individual transport that has been popular 
for many years. Although pedal-operated carriages were 
known in the Middle Ages (during the seventeenth and eigh- 
teenth centuries many light vehicles of this type were intro- 
duced), the earliest form of the bicycle was the ‘hobby-horse,’ 
or ‘dandy-horse,’ as it was sometimes called. This consisted 



FIG. 35. Johnson’s hobby-horse, 1818 

of two wheels mounted in a kind of frame with a saddle for the 
rider, who was seated sufficiendy low to be able to propel the 
vehicle forward by striking his feet on the ground. The 
earliest machines of this Idnd were in use about i8io, but their 
riders were so ridiculed that ‘hobby-horses’ went out of use. 
In 1818 an improved form was patented by Baron von Drais 
in France, and brought over to England in the same year by 
Denis Johnson, a coachmaker of Long Acre, who called it the 
‘pedestrian curricle.’ It consisted of a wooden bar, or back- 
bone, mounted on two wheels, the front one being pivoted in 
a fork to allow the machine to be steered and balanced. The 
machine was propelled by the rider leaning his elbows on a 
padded support, and alternately striking the road with his feet. 
In this way a speed of lo miles an hour sometimes could be 
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maintained on the level. Riders generally ‘coasted’ down 
hills, but when a hill had to be ascended the machine was 
carried on the rider’s shoulders! A hobby-horse weighed 
about 50 pounds and cost about 5(^10. 

In 1839 Kirkpatrick Macmillan, a blacksmith of CourthiU, 
Dumfriesshire, fitted pedals and cranks to the rear wheel, but 
agaiu the machine was a failure. About 1864 Pierre Lalle- 
ment, of Paris, adopted a front-wheel drive by fitting cranks 



FIG. 36 . ‘bone-shaker’ BICYCLE, 1 869 


and pedals, and, strange to say, this ‘bone-shaker,’ as it was 
called, became the first popular ‘ bicycle ’ (Fig. 3 6) . The back- 
bone was of solid iron, and the wooden wheels had iron tyres. 
It was iutroduced into England in 1868, and large numbers 
were made and used. In 1 869 wire-spoked wheels were intro- 
duced by E. A. Cowper, and in the following year solid 
rubber tyres, and ball-bearings in 1878. 

In order to obtain a greater rate of travel without having to 
increase the speed of pedaUing, the front wheel was made 
larger, and the size of this wheel gradually increased until it 
ultimately reached 5 feet or more (Fig. 37). These machines, 
which were known as ‘ordinaries,’ were somewhat dangerous 
because of their liability to be easily upset on encountering 
even a comparatively small obstacle. Several attempts to pro- 
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duce a safer bicycle were made, and in 1873-74 the modern 
type of ‘safety’ bicycle, with rear-chain drive, was introduced 
by H. J. Lawson, of Brighton (Fig. 38). Several designs of 



FIG. 37, THE FAMOUS BEESTON HUMBER BICYCLE ORDINARY, 1 8 84 



FIG. 38. Lawson’s BicYCLETTE, 1879 

frame were tried before the present diamond frame was 
adopted as standard about 1890. The early ‘safeties’ weighed 
about 60 pounds, but later their weight was reduced by the 
use of steel tubing for the frame and forks and hollow rims 
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for the wheels. In 1888 Dunlop’s pneumatic tyre began to 
replace the solid rubber or hollow cushion tyres of the earlier 
machines, and marked a great improvement. 

Motor-cycles originated with the steam tricycle built in 1882 
by Messrs de Dion and Bouton. In 1884 Gottlieb Daimler 
brought out his engine, to which we have already referred, 
and in the following year he built this engine into a bicycle. 
It becomes rather difficult after this to distinguish motor- 
tricycles from motor-cars, for the first cars were really 
glorified tricycles which later developed into the four-wheeled 
motor-car. 
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CHAPTER XII 


MECHANICAL ROAD TRANSPORT: FROM 
MOTOR-CAR TO TRACTOR 

I. Early Motor-cars 

T O return now to the story of the motor-car. As we 
have already mentioned, the authorities in Britain took 
a serious view of mechanically propelled road vehicles, 
and in view of the restrictions they imposed it is not surprising 
that the earliest steps in the further development of Daimler’s 
idea were taken on the Continent. Although the manufacture 
of motor-vehicles began in Germany and France, where Benz 
and Panhard machines were the first to become prominent, it 
is almost certain that the first man to make a petrol car was 
Siegfried Narkus, in Austria. He fixed a small petrol engine 
under a two-wheeled hand-cart and connected it to the axle 
on which two fly-wheels were mounted, steering the vehicle 
by a two-wheeled fore-carriage. Because of the crowds who 
gathered to see it Narkus ran his car on the roads chiefly at 
night. Eventually the police compelled him to discontinue 
his trials, however, as the crowds obstructed all other traffic ! 

Carl Benz, of Mannheim, built his first car in 1885. This 
notable vehicle was a two-seater, and had three wire wheels 
fitted with solid rubber tyres. The engine was placed above 
the rear axle, and had one horizontal cylinder and a vertical 
crank-shaft. This drove a horizontal shaft through bevel 
gears, which was connected by a bolt with a shaft that had 
fast and loose pulleys mounted on it. The drive was finally 
transmitted to the rear wheels by sprockets and chains. The 
engine, rated at f h.p., was supplied with explosive mixture 
by a surface carburetter and a mixing valve. Very crude 
though the car was in comparison with later developments, it 
is noteworthy that its ignition was by coil and battery, a method 
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that is universal in modern American cars. Subsequently 
Benz made other cars, and they did much to demonstrate the 
possibilities of the new form of locomotion. In general they 
were similar to the one already described; the influence of 
early carriage-building methods is to be seen on practically all 
of them — ^for example, the seating arrangements, leather hood, 
and large road-wheels. As in the old horse-carriages, braking 
was accomplished by pressing wooden blocks on the tyres. 

Cars of a similar type were also being made in France, where 
the pioneers were Panhard and Levassor, who had acquired 
the French and Belgian patents for the Daimler engine. They 
soon developed features that distinguished their cars from 
those of Benz, and in 1888 they made over a hundred cars, 
fitted with fight petrol engines.^ By this time so many motor- 
cars were appearing in the neighbourhood of Paris that (in 
1895) a police regulation was made, prohibiting any self- 
moving vehicle from travelling in the Department of the Seine 
at a greater speed than iz kilometres (7I miles) an hour in 
towns, and 20 kilometres (12^ miles) an hour in the country. 

In the meantime motor-cars in France had reached such a 
state of development that long-distance races were being 
organized. The story of these races well illustrates how rapidly 
the industry went ahead after it had once obtained a fair start. 
In 1 894 there was a trial run of motor-cars from Paris to Rouen. 
Of the 192 cars entered, only twenty-one started, fourteen of 
which were petrol- and seven steam-driven. All the starters 
finished with the exception of four of the steam-driven cars, 
the first to arrive being Count de Dion, whose steam car hauled 
an ordinary carriage. Later de Dion became the maker of a 
famous petrol car, and steam cars never again proved superior 
to petrol cars in races, In 1 895 a race for motor-cars was held 
from Paris to Bordeaux (732 miles), and was won by Levassor 
on a 4-h.p. Panhard at an average speed of 1 5 miles an hour. 
The last to arrive was a Bollee steam omnibus, ten years old ! 

^ It is interesting to note that the first motor show was held at Tunbridge Wells in 
1885, where there was exhibited a Panhard car, a De Dion steam motor-car, a Peugeot 
petrol-driven car, and a petrol-engined bicycle. In the trials that followed a speed of 
8 miles an hour was reached by the winner I 
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In 1896 the Paris-Matseilles race (1077 miles) was won by 
Mayarde on a 4-h.p. Panhard at an average speed of 16 miles 
an hour. The following year the Paris-Amsterdam race was 
won by Charron on an 8-h.p. Panhard at 27 miles an hour, the 
same driver also winning the Paris-Bordeaux race of 1899 on a 
i6-h.p. Panhard at 30 miles an hour. In 1900 the Circuit du 
Sud-Ouest race (208 mdes) was won by de Kuyff on a i6-h.p. 
Panhard at 43 1 miles an hour. 

In the same year the first Gordon-Bennett race between 
Paris and Lyons (341 miles) was won by Charron on a 20-h.p. 
Panhard. In 1901 the second Gordon-Bennett race was won 
by Girardot on a 40-h.p. Panhard at 37 miles an hour. In the 
same year the Paris-Berlin race was won by Fournier on a 
60-h.p. Mors car at an average speed of 44 miles an hour, and 
in 1902 the Circuit du Nord race (5721- miles) was won by 
M. Farman on a 40-h.p. Panhard at 45 miles an hour. In 
1902, also, the Paris-Vienna race was won by M. Renault on a 
i6-h.p. cat of his own make at 39 miles an hour. The third 
Gordon-Bennett race (1902) was won by an Englishman, S. F. 
Edge, on a 40-h.p. Napier at 36 miles an hour; and another 
Englishman, Charles Jarrott, won the Circuit des Ardennes 
race on a 70-h.p. Panhard at 54J miles an hour. In 1903 the 
fourth Gordon-Bennett race, held in Ireland, was won by 
Jenatzy on a 60-h.p. Mercedes at 49 miles an hour. The fifth 
Gordon-Bennett race was won by Thery on an 80-h.p. Richard- 
Brasier at 33 miles an hour, and in the same year Rigolly 
covered a flying kilometre on a loo-h.p. Gobron-Brillie car at 
the then record speed of 103 J miles an hour. 

An early example of the Panhard car was brought to Eng- 
land iti 1895. It had a two-cylinder engine in practically the 
same position as the engine of modern cars. The cylinders 
were incHned at an angle of fifteen degrees to each other, and 
the pistons worked on the same crank-pin. The explosions 
occurred alternately, giving one working stroke in each revolu- 
tion of the crank-shaft, instead of in two revolutions as in the 
single-cylinder engine. The engine speed was 800 r.p.m., and 
it developed 4 h.p. The drive was taken through a friction- 
clutch, change-speed gear, and bevel-gearing, to a transverse 
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shaft at the end of which were sprocket-wheels connected to 
the rear road-wheels by chains. 

It will be seen that in this car the number of cylinders had 
been increased and a clutch introduced. The clutch was of 
the leather-faced cone type, and was controlled by a pedal as in 
modern cars. This was a great improvement on the fast-and- 
loose pulley method used in the Benz car. The car also had a 
gear-box — it would be more accurate to say that it had the 
contents of the gear-box as we know it to-day, for the gear- 
wheels were not enclosed, the inventor believing that it was 
only a makeshift device for giving variable speed. There 
were two shafts, one driven by the engine and the other con- 
nected to the driving-shaft, on each of which gear-wheels of 
different sizes were mounted. They could be brought into 
mesh by the manipulation of a lever, but changing had to 
be done as the wheels were rotating. Great wear and tear 
resulted with the crudely cut gear-wheels then available, but 
the system was adopted for practically all cars and remains in 
use to-day. 

One peculiarity of the Panhard-Levassor and certain other 
cars was the ignition system used. The coil and battery did 
not find favour with the French engineers, who used instead 
a hot tube in the cylinder wall. This tube was of platinum, 
closed at the outer end, and so situated that a portion of the 
explosive mixture was introduced into it at the moment when 
ignition was required. The tube, which was made red-hot 
by heating from the outside with a petrol flame, ignited the 
mixture when it came into contact with it, thereby exploding 
the entire charge. 

2. First Motor-cars in Britain 

In Great Britain matters did not progress so rapidly as in 
France and Germany. A motor-tricycle had been introduced 
by Edward Butler in 1887. This had two front wheels and a 
rear driving-wheel. Its engine was of the compressionless 
type, with Wtery and coil ignition, and a radiator for cool- 
ing the water that circulated round the cylinders. Butler’s 
machine was to have been developed on a commercial scale, 
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but unfortunately a close study of the red-flag law failed to 
disclose any method of circumventing it. A distinctive 
motor-cycle with a four-cylinder engine was patented by 
Colonel Holden in 1896, 

In 1895 J. H. Knight, a successful designer of gas-engines, 
built a motor-car that ran well — indeed, it ran too well, for it 
ran him into trouble! Knight was fined for not having a 
traction-engine licence, and also for driving his car on the road 
without having a man in front with a red flag to give warning 
of the approach of the vehicle. The same fate overtook several 
other daring spirits who brought Ben2 or Panhard cars to 
England and ventured on the roads with them. The prospect 
of vehicles careering along at the rate of 1 5 miles an hour — ^for 
such speeds were now possible — ^undoubtedly created some 
alarm. Eventually, however, demonstrations of the docility 
of motor-cars, and a growing appreciation of the benefits likely 
to result from their development, led to the passing of an Act 
(in 1896) exempting certain vehicles — those weighing less than 
3 tons when empty — ^from the 2- and 4-miles-an-hour speed 
limits. For vehicles under tons a speed of 12 miles an 
hour was allowed, heavier veliicles being required to travel 
at lower speeds. In 1903 a further Act allowed vehicles of 
under 2 tons to travel at a maximum speed of 20 miles an hour, 
and proportionately higher speeds were allowed to heavier 
vehicles. 

In 1896, to celebrate the abolition of the red-flag law, a 
grand procession of cars was arranged from London to 
Brighton. The following account of this event appeared in 
the Morning Post of November 16, 1896: 

Rich in traditions concerning coaches and horses, the Brighton 
Road was the chosen scene on Saturday of a display that bids fair 
to revolutionize in course of time the world of wheeled vehicles. 
That day marked the emancipation, under the Locomotives on 
Highways Act, of auto-motor machines from the thraldom of 
“ the man with the red flag ” I Lord Winchilsea, who was among 
the guests at the ‘Meet’ breakfast of the Motor Car Club, was 
loudly cheered when he rent asunder one of the emblems hitherto 
carried at a snail’s pace in front of aU mechanically propelled 
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road carriages. Extraordinary interest -was shown in the run of 
motor-cars from London to Brighton. Seldom of late years has 
there been such a great gathering of sightseers, taking into account 
the hour of starting and the disagreeable weather. 

The demonstration was also intended to show that the new 
vehicle was reliable. Forty cars started from Charing Cross, 
and eight hours later thirteen of them crawled into Brighton, 
the remaining twenty-seven having broken down. To us, 
perhaps, the number of failures may seem large, but in the 
circumstances then prevailing it was surprising that there were 
not more. To-day a car may be run from London to Brighton 
in a fraction of the time required by the best of the pioneer cars, 
but this is after years of constant improvement in an industry 
that has attracted the best brains of the engineering world. 
In 1896 engines were crude, transmission gear was faulty, 
and ignition systems were unreliable. Motor mechanics were 
practically unknown, garages non-existent, and drivers were 
often compelled to spend an enormous amount of time on the 
road carrying out repairs of varying degrees of seriousness. 

3. The Development of the Motor-car 

By this time the general outlines of the motor-car had be- 
come established. The principal features included multi- 
cylinder engines under bonnets in front of the cars; radiators 
either of the tube or honeycomb type, for cooling the water 
circulating round the cylinder heads; brakes, clutches, and 
change-speed gears (working in an oil bath in a gear-box) 
became standard fittings. Although at first the final drive to 
the rear wheels was still often by sprocket and chain, the 
floating axle with a bevel-drive soon came into favour. In 
addition, the body-work had changed considerably from 
the carriage type. 

The pneumatic tyre was originally introduced (in 1888) for 
the bicycle, the use of which greatly increased during the years 
that followed as a result of the greater speed and comfort 
possible. The idea of using the tyre for motor-cars must have 
occurred to several pioneers, but possibly they were deterred 

zzo 



From Motor-car to Tractor 

by the weight of the vehicles concerned. It was left to two 
Frenchmen, the Michelin brothers, to decide that weight was 
no obstacle, and they attempted to persuade the makers of 
motor-cars to fit specially made pneumatic tyres. They did 
not meet with success, however, and in the end they bought a 
car themselves in order to give their ideas a practical test. 
They competed in the Paris-Bordeaux Race of 1 895 , and during 
the race (732 miles) used no fewer than twenty-two inner 
tubes ! Two or three years later their ideas were completely 
vindicated, for by that time the solid tyres used on the early 
cars had given place to pneumatics. 

The detachable rim was also suggested about this time, and 
the advantages to be derived from it were realized by all — and 
particularly by those who had had the unpleasant experience of 
mending or changing tyres in bad weather. It was not until 
1906 that detachable rims came into general use, however, and 
at about the same time the Rudge- Whitworth detachable wheel 
was also introduced. In later years this device not only added 
to the comfort of motoring, but played a great part in motor- 
racing, the speed with which wheel changes could be effected 
being astonishing. 

Although motor-car bodies were now made lower and 
therefore were more suited to the nature of the vehicle and its 
speed, there was still no complete protection from inclement 
weather, except in the case of a few heavy and expensive cars. 
In those days no motorist was considered to be equipped un- 
less enveloped in thick furs or leather coat and goggles, and 
even a short journey by road was an adventure. 

As the main features of cars became standardized parts were 
better adapted to each other, and growing experience led to the 
use of better material. The working parts thereby became 
more reliable, and improvement in design enabled reductions 
in weight to be effected without loss of strength. In regard 
to the engine it became recognized that a more even torque (or 
‘turning-force’) was obtainable with a multi-cylinder engine, 
and the use of four cylinders was common practice at a com- 
paratively early date. In recent years this has been taken a 
step farther, and engines of six cylinders are now common, 
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while those of eight or twelve are also in use. Ignition 
methods changed from the use of coil and battery to the 
magneto, in which current is produced by rotating a cod in a 
magnetic field. The ease with which current could thus be 
generated led to the introduction of the dynamo to generate 
current for lighting and later for starting the engine. Lighting 
previously had been by oil or acetylene lamps. Standardi- 
zation led to mass production (Plate XXXIII, B), and con- 
sequently reduced prices, with a corresponding increase in 
demand. 

Of the many and varied other improvements we have not 
space to write. Suffice it to say that automobile engineers and 
metallurgists have combined to give us a speedy and reliable 
vehicle, adapted to aU forms of locomotion in conditions rang- 
ing from the polar snows to the tropics — ^in peace and in war. 
During the Great War motor transport was, of course, in- 
valuable to all combatants. Ammunition, food, and stores of 
aU kinds were moved by motor-lorries, and heavy guns were 
hauled by tractors.^ Motor-cars and motor-cycles were used 
for the transport of staff officers and dispatches, and motor- 
ambulances evacuated the wounded. Troops were trans- 
ported in lorries and covered vans, and on at least one 
occasion, when French reserves were rushed to the firing-line 
by taxis commandeered from the streets of Paris, the mechani- 
cally propelled vehicle saved the day. Motor-omnibuses from 
the streets of London performed great service in France. 
They were painted khaM, and their windows were boarded 
up and protected by wire-netting. The buses transported 
the troops up the line, brought down wounded, and took men 
back to rest-camps (Plate XXXIX, A). 

Every year the mechanically propelled road vehicle plays an 
increasingly important part in solving the transport problems 

1 ^ typical post- War development in this connexion is the * Hathi * (Plate 
XXXIV, ( 7 ), a name that means ‘ elephant,’ thus implying strength and power. The 
Hathi possesses almost incredible capabilities in traversing ditches and scaling 
obstacles when running over open country. It weighs 4 tons, is fitted with a six- 
cylinder engine of 54 h.p., and is capable of exerting a steady draw-bar puU of 10,000 
pounds. It has a six-speed gear-box and four-wheel drive, the 40 X 8-inch wheels being 
fitted with giant pneumatic tyres. 


222 



From Motor-car to Tractor 

of the world. So far as Great Britain is concerned, enormous 
strides have been made in motor transport during the past few 
years — first during the post-War period in the transport of 
freight, and later in passenger transport — and the motor-lorry 
and the motor-coach have b^ecome serious rivals to the railway, 
for a large part of the traffic of which they actively compete. 

Much of the transport of Great Britaiu is carried by road — 
to mention only an instance, millions of tons of raw cotton 
are carried from Liverpool to Manchester every year, to say 
nothing of fruit and foodstuffs carried from ports to inland 
towns. Even locomotives that are out of gauge for Eng- 
lish railways are now being delivered to the dockside by road 
transport, a special sixteen-wheeled truck having recently been 
built by Messrs ScammeU-Lorries, Ltd., London, for transport- 
ing locomotives from the works where they have been built to 
ports for shipment abroad (Plate XXXIII, ^). In twelve 
months this firm of transport contractors delivered, on one 
order alone, 154 locomotives varying in weight from 56 to 
97 tons from the works to port. They also transported over 
hundreds of miles by road, en route for India, complete Pullman 
railway-coaches that were too large to be transported by rah, 
numbers of 50-ton girders, and even tug-boats. The same 
type of mammoth vehicle was used also for the road transport 
of many other large engineering structures — a giant rudder, 
constructed by the Darlington Forge for a big Canadian 
passenger steamer, was conveyed to the docks at Glasgow. 
(Previously giant forgings had been railed from the works 
to Middlesbrough Docks, a distance of 16 rmles, for ship- 
ment to the required destination.) Another contract was the 
removal of a lathe weighing 250 tons, and measuring 74 feet in 
length by 17 feet in width, by road from Devon to the East 
Coast. In the course of this transport, in order to pass ab- 
normal loads under bridges, roads have been excavated and 
subsequendy restored to their original state. Some boilers 
transported were too large to pass xmder bridges even in 
this way, the difficulty being overcome by unloading and 
rolling the boilers under the bridges, reloading them on the 
other side. 
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4. ‘Endless-track’ Vehicles 

Perhaps the greatest limitation to the use of wheels lies in 
the fact that, in order to support the load, the wheel must sink 
into the ground, producing the familiar effect of rutting and 
destruction of the surface. It is not generally recognized, 
however, how great is the increase in effort required to move 
a wheel which, on account of the weight imposed, has sunk 
into the ground. Because the ground surface may be gene- 
rally level it is not realized by the casual observer that the wheel 
is being called upon, on account of its sinkage, to climb uphill 
all the time, the steepness of the gradient depending upon the 
depth of sinkage and the size of the wheel. The damage 
caused by the sinking of the wheel produces a steadily increas- 
ing deterioration of the surface, thus making transportation 
more and more difficult. A further limitation is the practical 
impossibility of building wheels of very large diameter. 

In the attempt to reduce the difficulties arising from sinkage 
the first and most obvious course is to produce a hard surface 
for the wheels to run over. Hard and durable road surfaces 
have been evolved, but the cost of building and maintaining 
them is often out of proportion to the value in the saving of 
effort thus secured. As a result, even to-day it is only among 
highly civilized and wealthy communities that we find net- 
works of good hard roads. Owiag largely to the high first 
cost of paved surfaces early efforts in the direction of economy 
took the form of wooden runways of just sufficient width to 
support the wheels of the vehicles. As we have already seen, 
this led to the building of railways in which the wooden 
runways were replaced by metal rads. The success of these 
rads compeUed people to recognize that radways are the 
cheapest method of land transport if sufficient traffic is 
avadable to keep them fully employed. 

In the early days the cost of the rads was so high that it was 
generaUy considered impracticable to cover a country with an 
adequate network of lines to carry the necessary traffic. At 
that time no one coidd foresee the development that has taken 
place in the production of cheap steel, and in consequence 
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CAPABLE OF CARRYING lOO TONS 
Photo Marston's Road Services, Ltd. 


224 




From Motor-car to Tractor 

machines were built that were capable of economizing in rails 
by lifting them up behind and laying them down again in front, 
while continuing to roll over them. Clearly this could only 
be done by cutting up the rails into short lengths and jointing 
them, and in this manner originated what we now know as the 
endless-track, or ‘caterpillar’ type of vehicle (Plate XXXIV, 
B). 

The earlier conventional types of endless-track vehicles 
were fitted with tracks the plates of which were coupled to- 
gether by unlubricated and unprotected pin-joints. Steering 
was effected by slewing round the machine bodily, the end- 
less track itself being laterally rigid and incapable of steering 
by laying itself in a curve. The defects of this t3rpe were many 
and serious, and experiments were commenced in several 
countries to havent a more satisfactory design. In England 
considerable improvement was effected by Roadless Traction, 
Ltd., of Hounslow, through the use of a universally jointed, 
laterally flexible track, with a lubricated and protected pin- 
joint. Machines were produced capable of being worked con- 
tinuously at speeds of from fifteen to twenty miles per hour. 
There remained, however, the difficulty of insuring that users 
of these vehicles would attend properly to the lubrication of 
the pin-joints, and in addition there was no satisfactory means 
of excluding mud and grit from the j oint. The obvious remedy 
was to produce a type of track-joint in which the pin, the 
main source of weakness and trouble, could be entirely elimin- 
ated. The possibilities of using rubber for a joint were in- 
vestigated, but the preliminary experiments proved a failure. 
Conviaced that the solution of the problem was to be found 
in this direction, however, the firm returned to the attack and 
ultimately succeeded in producing a type of endless track in 
which the pin-joint is replaced by blocks of rubber in com- 
pression, without any metallic contact between the plates form- 
ing the track. Lateral flexibility of the track to effect steerage 
has been preserved and is provided for by the rubber. 

Roadless equipment of this type has been produced for a 
variety of vehicles, among the more interesting of which may 
be mentioned the new Fordson tractor (Plate XXXIV, B). 
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The rubber-jointed track for this vehicle consists of a series of 
ground-shoes to which are fixed, through the medium of large- 
diameter split-pins, the driving-teeth that engage with the 
driving-sprocket. The ends of the connecting-links, or roll- 
ing-paths, are clamped firmly between rubber blocks in the 
ground-shoes in such a manner that all the movements between 
the rolling-paths and the ground-shoes are taken up by dis- 
tortion of the rubber blocks, there being no metallic contact 
between the parts. AH that is necessary in order to disconnect 
the track is to drive out the split-pins, thus freeing the driving- 
tooth from the ground-plate and releasing the rubber blocks 
and the rolliug-paths. 

The Fordson tractor thus equipped has a great draw-bar pull 
on account of the fact that, as the joint is practically friction- 
less, the engine-power can be used more effectively, and also 
on account of the exceptional anti-creep and ground-adhesive 
capacities resulting from the special construction of the rubber- 
jointed track. The track has a very long life because of the 
elimination of the wear and tear of pin-joints. Transmission 
shock is largely eliminated by reason of the semi-elastic drive 
that the rubber joints provide, and the reduction of shock to 
the vehicle as a whole is further assisted by the fact that much 
of the weight of the machine is supported by the rubber blocks. 
The Fordson-Roadless tractor was put through a very severe 
test recendy in hauling seaweed on the Margate sands. The 
tractor hauled without difficulty a general service wagon laden 
with about 3 tons of wet seaweed, in spite of the fact that the 
wagon was fitted with ordinary wheels, which sank deeply into 
the sand. 

Frost and snow provide difficult conditions for endless- 
track vehicles. If tunning ceases when pin-jointed tracks are 
coated thickly with mud, and this is then allowed to freeze, 
breakages almost invariably follow the attempt to commence 
running again before the frozen mud has been thawed. A 
notable example of this occurred with the tanks in France 
during the winter of 1916. For many weeks scores of tanks 
were immobilized on this account, the weather being so severe 
that any attempt to thaw out the tracks was ineffectual, while 
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moving them without first thawing the mud simply resulted 
in breakages. Tests made in the early part of 1930 in Russia 
with a Rushton Roadless tractor show that the rubber-jointed 
track is not liable to trouble from this cause. These tests were 
carried out near Moscow for the Soviet Government, and the 
tractor was set to haul a load of tons over a great variety 
of ground surfaces. The elasticity of the joint prevented 
lodgment of snow on any part of the track where its presence 
would be of any importance, and the track was unaffected by 
frost. 

Another very interesting endless-track vehicle is the 
Citroen-Kegresse, which consists of a Citroen car fitted with 
the Kegresse-Hinstin endless-band driving attachment. The 
drive is transmitted by means of a number of teeth spaced 
along each edge of the endless belt, which engage with lugs 
riveted to the driving-pulley rims. An absolutely positive 
drive is thus obtained, and complications of the cam-gear in 
the driving-pulleys are eliminated. The constituent parts of 
the endless band — a main endless belt composed of rubber- 
coated canvas fabric, the central guide tongues, and the tread 
— ^instead of being moulded in one piece of rather complicated 
construction, are separate units, any of which can be renewed 
independently. 

Citroen-Kegresse cars have accomplished many remarkable 
performances under conditions ranging from Alpine snows to 
desert sand. On December 17, 1922, five of these cars set out 
from Touggourt and travelled across the Hoggar and the 
Tanezrouft, or “Land of Unquenchable Thirst,” without 
following any beaten track or route taken previously by 
other expeditions or caravans. They reached the river Niger 
at Bourem, and followed the river down to Timbuctoo, where 
they arrived on January 7, having covered 2000 miles in 22 
days at an average rate of about 90 miles a day. Thus the cars 
had accomplished in three weeks a journey that takes a camel 
caravan six montiis. After staying a month in Timbuctoo 
the expedition commenced the return journey, which was 
accomplished successfully. On another occasion a fleet of 
Citroen-Kegresse cars crossed the whole of Africa from Algeria 
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to the Cape, carrying out on the way scientific researches of 
great importance. 

These journeys proved that endless-track vehicles are cap- 
able of negotiating without difficulty, and at a reasonable speed, 
country that is absolutely impassable to vehicles of the normal 
wheeled type. The adaptability of such vehicles is very re- 
markable, and it is this feature that makes them so valuable 
to the farmer. A tractor fitted with endless track can be taken 
across water-logged ditches, over wet fields, and in fact 
any type of difficult ground, and it is always ready to haul, 
as required, any type of agricultural machinery. 

A striking example of the possibilities of the endless-track 
tractor was shown in connexion with the construction on the 
Churchill River, in Saskatchewan, of the Island Falls power- 
plant of the Hudson Bay Mining and Smelting Company. 
The immediate object of this undertaking was to supply by 
transmission line power to the great mine and smelter at Flin 
Flon, a distance of about 6o miles. In one season tractor- 
hauled trains (Plate XXXIV, of freight sleighs transported 
over 23,000 tons of supplies over a 60-mile route through a 
roadless wilderness. This had to be done in winter while the 
lakes and trails were frozen. The trains usually consisted of the 
tractor, six freight sledges, and a caboose, and the average time 
taken for the double journey from Flin Flon to the Falls and 
back was from 3 6 to 40 hours. It is difficult to see how such a 
project could have been carried through by any other means of 
transport. 

5. Motor-omnibuses and Motor-coaches 

The petrol-driven omnibus appeared in London about 1899, 
plying on the Kennington-Victoria route, and in 'the following 
year ran between Kennington and Oxford Circus. This 
pioneer was followed by others, the horse-omnibus com- 
panies meeting the situation as best they could. The Road 
Car Company adopted motor-traction on an extensive scale, 
but the London General Omnibus Company maintained the 
horse-drawn bus, although experimenting with motor-buses. 
In 1908 the Road Car Company, as well as some smaller com- 
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MOTOR TRANSPORT AT THE BEGINNING OF THE CENTURY 

Britain’s first self-propelled commercial vehicle. B, first British motor-lorry, built in 1904 (note the exhaust-pipe, erected so as to 
resemble that of the steam wagon of the period). C, early Thorn5'^croft bus of the Road Car Company. D, first motor charabanc. 

Photos John I. Thornycroft, Ltd. 
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panics, was taken over by the L.G.O.C., and the omnibus 
traffic of London was co-ordinated. 

In 1910 the L.G.O.C. evolved the ‘B’ type omnibus (Plate 
XXXVIII, yl), which began to replace the horse-buses. The 
new vehicles weighed unladen about 3 J tons, and had sixteen 
inside and eighteen outside seats. Fitted with four-cylinder 
engines of 25 h.p., they had twin solid rubber tyres on the rear 
wheels and single solid tyres on the front wheels. By the end 
of 1911 the vehicles of the L.G.O.C. consisted mainly of the 
new red ‘Generals,’ and the company, then having been 
acquired by the Underground, began working many new 
services from the Underground stations, particularly in the 
suburbs. Country services were extended in 1912 with daily 
services to Windsor, St Albans, Watford, and elsewhere. 

During the War some 1300 L.G.O.C. buses went overseas, 
and after the Armistice, no longer hindered by hostilities, the 
bus developed rapidly. The ‘K’ type (Plate XXXVIH, A) was 
greatly improved on the mechanical side, and carried forty-six, 
instead of thirty-four, passengers, extra room being obtained 
by placing the driver’s seat alongside the engine instead of 
behind and above it, as in the earlier type. Further improve- 
ments were embodied in the ‘NS’ type, with increased seating 
accommodation and low centre of gravity (Plate XXXVIH, 
C). The early motor-omnibuses had resembled the horse- 
buses, standing high off the ground with unprotected upper 
decks. The ‘NS’ vehicles were lower, and had a covered 
upper deck, with upholstered seats. Then came the ‘LS,’ or 
‘London Six’ type, a six-wheeled vehicle with balloon, instead 
of solid, tyres, with greatly increased comfort and speed (Plate 
XXXVIII, Z>). The upper deck was roofed, and there was 
a total seating capacity for seventy passengers. Even more 
recently (1929) two further types have been evolved. These 
are the ‘LT’ type, a six-wheeled bus with a six-cylinder engine, 
and seating fifty-six people; and the ‘ST’ type, mounted on 
a four-wheeled chassis with a six-cylinder engine and seating 
accommodation for forty-nine passengers. The principal 
features of both types are an all-enclosed stairway and a large 
platform, which facilitates loading and unloading. 
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The latest L.G.O.C. figures show that in 1930 the company 
owned 4181 omnibuses, operated 511 routes over a mileage 
of 1143, and carried 1,556,078,863 passengers. Their staff 
numbered 31,977, and over ,(^438,000 was paid in petrol-tax 
and 5(^412,000 in licence and vehicle duties. 

While motor-buses are by far the most numerous in London, 
they run in many other cities in competition with the trams. 
They are also used for travel over wider areas in practically 
all districts, and it is now possible to travel in them comfort- 
ably, speedily, and cheaply, to almost any part of the country. 
The enterprising Great Western Railway even runs a motor- 
bus service to the summit of Plynlimmon. 

Motor-coaches, as distinct from motor-buses, make possible 
comfortable travel both for touring and for long-distance 
journeys. These coaches, which superseded the motor chara- 
bancs of the post-War years, are well designed and power- 
fully engined. They are both reliable and speedy, and 
sometimes are able to make even better time than a railway- 
train. During the summer special Pullman coaches run on 
regular long-distance routes, as from Edinburgh to Newcastle- 
on-Tyne, York, Grantham, and London; London to Birming- 
ham and Blackpool; Liverpool to Manchester, Leeds, and 
Newcastle-on-Tyne. Motor-coach ‘sleepers,’ inaugurated in 
1928 between London and the North, are another example of 
the enterprise and energy with which the road interests wage 
war on the railways. 

The extent of the facilities offered by road travel by motor- 
bus and motor-coach are such that in recent years the railways 
have suffered severely from the competition. It is even pre- 
dicted ha some quarters that the fate of the railways will be 
settled ha the next ten years — either they will be restored to 
prosperity or they will fall into a hopeless decline. Ad- 
mittedly they are at a disadvantage, and they naturally and 
rightly demand equal road powers with their rivals, for the 
deprivation of which right there was no just reason. The 
railway companies are heavy ratepayers with vast overhead 
expenses, and as such they have had to shoulder burdens in- 
comparaljly greater than any that the road interests have been 
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CHAPTER XIII 
INLAND WATER TRANSPORT 


I. Canals of the Ancients 

T he use of logs or rafts for transport by water must be 
nearly as ancient as the use of the sledge on land. Until 
comparatively recent times, when artificial waterways 
were created to facilitate communication, inland water trans- 
port was confined to such natural waterways as lakes and 
rivers. Even so, the construction of canals is by no means 
as modern a branch of engineering as might be supposed, for 
many notable achievements in this connexion were carried out 
by the ancients. There are two kinds of canals — those con- 
structed for the transport of passengers or goods, and those 
used for drainage or irrigation. With these latter we are not 
concerned in this book, except to say that the earliest canals of 
which we have any record, though designed for irrigation, were 
soon used for inland navigation as well. Navigable canals are 
divided into two kinds : boat or barge canals, and ship canals. 

From the writings of Herodotus, Aristotle, Pliny, and other 
ancient historians, we know that canals existed in Egypt before 
the time of Christ. As early as 600 b.c. the Nile was con- 
nected with the Red Sea by a canal, which existed for 1400 
years, after which it fell into disuse. The Chaldeans and 
ancient Egyptians cut numerous canals, 20 to 30 feet in width 
and several feet deep, primarily for irrigation purposes. Hero- 
dotus and Strabo both record that in 616 b.c. Necos com- 
menced to cut a canal across the Isthmus of Suez, to join the 
Nile and the Red Sea. The work was carried on by Darius 
and finished by Ptolemy II in 521 b.c. This canal was 57 
miles in length, 100 feet in width, and 40 feet in depth. Hero- 
dotus also tells us that Lake Mceris was connected with the 
Nile by a canal, and mentions a project of the Cnidians — 
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inhabitants of Cnidus, in Catia, Asia Minor — to cut a canal 
across the isthmus that separated them from the continent. 

Inland water transport existed in China from the same early- 
period, and there were ingeniously planned canal schemes in 
that country over 2000 years ago. It has been said that there 
is scarcely a town or viUage in the Chinese Empire that has not 
the advantage either of an arm of the sea or canal. The Im- 
perial Canal, begun in the seventh century, is over 1000 miles 
in length, and, according to Marco Polo, was completed in 1289. 
It connects Peking to Canton, and goods and merchandise have 
been transported along it for centuries, and it is stiU one of the 
main routes of transport. 

Soon after the commencement of the Christian era canals 
were introduced throughout Europe — Greece, Italy, Spain, 
Russia, Sweden, Holland, and France. Subsequently they 
were developed and extended, so that centuries before any- 
thing was done to construct a system of artificial waterways in 
England there was a splendid system of canals in Holland, by 
which nearly the whole country was placed in communication 
with the seaboard. There was also a system of canals in 
France connecting the Loire with the Seine and with the Saone. 

In Britain the Romans constructed at least two canals in the 
low-lying parts of East Anglia. The Caer, or Carr Dyke,^ 
which was 56 miles in length and 50 feet in breadth, originally 
constructed to drain the water from the hiUs and to prevent the 
flooding of the fens, served later for the transport of corn to 
the army in the North of England. It extended from the Nene 
near Peterborough to Washtngborough, on the river Witham, 
three miles east of the city of Lincoln, and was begun by Agri- 
cola and completed by Severus. The canal was repaired and 
extended by Carausius, who continued it on to the borders of 
the Fens as far as Cambridge, and instituted a great fair, which 
was held when the fleet of boats set out. Under the name of 
Sturbridge Fair this was held until as recently as the middle 
of the eighteenth century, with many of the ancient Roman 

^ The word carr means * fen/ and is found in place-names in many parts of Lincoln- 
shire and generally throughout the area occupied by the Norsemen and Vikings. 
Examples are Black Carr, near Doncaster, and Batley Carr in the West Riding. 
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customs. It is now difficult to trace the course of the Carr 
Dyke from Washiogborough to Martin, but it is visible at 
Walcot, Billinghay, North Kyme, Heckington, Horbling, 
and Bhlingborough, whence it travels alongside the Great 
Northern Railway (now part of the L.N.E.R.) to Bourne 
and Peterborough. 

The other canal constructed by the Romans, the Foss Dyke, 
is still navigable to-day. It is nine miles in length, and extends 
from the west of the Brayford Pool at Lincoln to the Trent at 
Torksey.^ The river Witham enters the Brayford Pool at the 
south corner and flows out at the north-east corner, turning 
due east and south-east to Boston. The Foss Dyke continues 
in a north-westerly direction to the Trent at Torksey, passing 
the vfllages of Burton Fen, Hathow, Saxilby, and east of Fen- 
ton. After leaviag Brayford the first few miles of the canal 
are undoubtedly the widened portion of the river Till, a 
tributary of the Witham, which the Romans widened and con- 
tinued as a canal toward the Trent. In 1 1 2 1 Henry I caused the 
Foss Dyke to be deepened, and Francis Matthew, who in 1656 
published a pamphlet advocating the repair of the waterway, 
speaks of it as being “the first President [i.e., precedent] that 
I have found in England of joyning Rivers for Navigation. . . .” 

2. Improving the Rivers in England 

In view of the bad state of the roads in the earlier period of 
English history it is strange that it was not until the middle of 
the eighteenth century that any serious attempt was made to 
use the rivers for inland transport. One reason for this, of 
course, was the fact that even at the best of times the amount 
of freight was comparatively small. As we have already seen, 
transport was at first dealt with by strings of pack-horses and 
later by heavy wagons drawn by horses or oxen. This form 
of transport was confined to goods of a light character 
such as cutlery and similar ware from Birmingham and 
Sheffield; cloths from the villages of Wiltshire and Somerset; 

^ The name is sometimes spelled Thorksey in medieval documents. The ancient 
name of this place is Tiovulfingaceaster, and here (according to Bede) Paulinus baptized 
multitudes of converts in the Trent, 
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and cotton and baizes from Manchester. Food and fuel were 
more difficult to transport (much food came from Holland and 
the Continent, and coal was sent by sea from Newcastle to 
London), being distributed from London by pack-horse or 
wagon. Though England had splendid natural harbours and 
fine tidal rivers, which were capable of accommodating the 
largest ships, it was impossible for commerce to develop until 
there were greater facilities for inland transport. 

The earliest efforts to improve matters consisted of schemes 
to deepen or widen various rivers, in order to make naviga- 
tion practicable. In the reign of Henry I it was proposed 
to join the rivers Trent and Witham and so establish naviga- 
tion from Torksey to Lincoln, a distance of seven miles. In 
the reign of Henry VI an Act was passed (in 1424) for the 
deepening of the river Lea from the town of Ware to London, 
and there were three other Acts also, two in regard to the 
Thames and one in regard to the Severn. In the reign of 
Henry VIII an Act was passed (1514) for the improvement of 
the river Thames, and in the same reign Acts were passed 
regarding the Stour, Tyne, Ouse, Humber, Exe, and Avon. 

In 1563 John Trew, “of Glamorganshire in Wales, Gentle- 
man,” cut a canal three miles in length from Exeter to Top- 
sham. Soon after this Trew engaged in litigation in regard to 
payment for the work, and he was practically ruined. In a 
letter written at this time he says: “The great injury done 
unto me has brought me in such case that I wyshed my crede- 
tours sattisfyd and I away from earth. What may becom of 
my poor wyf and children who lye in great mysery, for that I 
have spent all.” Happily, however, the suit was terminated 
by Trew’s receiving ;^224 and per year for life. 

In 1606 an Act was passed for a passage to be made by water 
from London to Oxford, but this Act was repealed. Eighteen 
years later there was another Act for making the Thames 
navigable for barges, lighters, and boats from Burcot to 
Oxford, seven miles distant.^ This was to enable Oxford 
freestone to be transported by water to the city of London, 
and to make possible the transport of “coals and other 

At this time the Thames was already navigable for many miles beyond Oxford. 
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necessaries from London to Oxford, now coming at a dear 
rate only by land carriage, whereby the roads were become 
exceeding bad.” 

In 1634 a licence was granted by Charles I to one Thomas 
Skipwith, allowing him “to make the river Soar, dischanell- 
ing itself into the river of Trent, portable for boats and barges 
to the town of Leicester, which is a great center of that 
country.” Skipwith was to pay into the King’s exchequer a 
tenth part of all the profits. The following year the King 
directed a special commission to inquire into the making of 
the river Wey navigable from Guildford to the Thames at 
Weybridge. The river had previously been navigated, but 
had become unfit “for the carrying of barges, boats, or vessels 
of any burden, for transporting of commodities to and from 
the town of Guildford.” The commissioners were authorized 
to survey the river and to inquire by what means it had become 
unfit for the carrying of barges. In 1636 another commission 
was appointed to make the river Avon navigable for boats and 
barges, from its junction with the Severn at Tewkesbury 
through Warwickshire, Worcestershire, and Gloucestershire 
to the city of Coventry. The same commission was to inquire 
into making the river Team navigable “on the west side of the 
Severn towards our town and Castle Ludlow.” 

In 165 6 Francis Matthew, one of the pioneers of the develop- 
ment of inland navigation, addressed a petition to CromweU 
and to Parliament. He showed the great advantages that 
would arise from establishing water communication between 
Bristol and London. His suggestion was to connect the 
two rivers Isis and Noon by a short canal some three miles in 
length, but the scheme was quite beyond the range of private 
enterprise, and was considered too formidable even for the 
State to undertake. 

From this time onward there were numerous statutes, 
charters, grants, and letters patent relating to various rivers in 
England and Wales. During the hundred years from the 
time of George I (when in 1714 an Act was passed regarding 
the river Kennett) to George III no fewer than forty-five 
Acts were passed. The first statute in Ireland was that of 1 71 5 
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(George I), and concerned the Shannon, Liffey, Boyne, and 
other rivers. In Scotland the first Act was that of 1759 
(George II) regarding the river Clyde. 

In a curious old book, England's Improvement by Sea and 
Land, published in 1677, Andrew Yarranton points out how 
much the French and the Dutch had accomplished by means of 
inland navigation, and what England could do to excel them 
in ways other than that of fighting them! Yarranton, who 
had travelled both in France and Holland, recommends the 
improvement of certain rivers so as to render them navigable, 
pointing out that the inland country would thus become more 
readily accessible for commerce. On this subject he writes: 
“ In England there are large rivers well situate for trade; great 
woods, good wool and large beasts, with plenty of ironstone 
and pit-coals, with land fit to bear flax and with mines of tine 
and lead, and besides aU these things in it, England has a good 
air.” Yarranton suggested first improving the Thames at 
Oxford and connecting it to the Avon and Severn, so that 
merchandise might be carried from a wide district around 
Bristol to London at half the current rates. He continues : 

If I were a doctor and could read a Lecture on the Circulation 
of the Blood, I should awaken all the City. For London is as 
the heart is in the body, and the great rivers are its veins ; let them 
be stopt, there will be great danger either of death, or else such 
veins will apply themselves to feed sonie other part of the Body, 
which it was not properly intended for. 

It was generally want of money that prevented any of these 
early schemes being put into practice — England had but little 
capital and even less spirit, and at this time the lower classes 
lived in poverty and privation — and so the early efforts for the 
improvement of river navigation were chiefly confined to the 
deepening of the beds of the rivers, the strengthening of 
the banks, and the clearing of the towing paths. 

The disadvantages of using a natural watercourse for navi- 
gation are many. The current gradually changes the form of 
the channel or forms sand-banks in various places, which 
interrupt or impede- navigation when the floods subside. 
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Frequently in summer there may be insufficient -water to allow 
of navigation. On the other hand, in winter the current may 
be so strong that it not only renders navigation impossible, 
but may also destroy artificial constructions. In many cases 
these and similar difficulties caused the abandonment of the 
extended use of river channels for navigation, and led to the 
construction of artificial cuts. In these cuts, which often 
were made parallel to the original natural river channel, the 
water could be kept at a riniforrn level by means of locks. 
One of the earliest canals of this kind — eleven miles in length 
— ^was the result of the passing (in 173 5) of an Act for making 
navigable Sankey Brook from the Mersey to St Helens. This 
undertaking, wHch was due to the “commercial and enter- 
prising inh abitants of Liverpool,” was later abandoned in 
favour of a new canal with locks. 

An Act of Parliament passed in 1720 allowed steps to be 
taken to make navigable the rivers Mersey and Irwell from 
Liverpool to Manchester. At this time Liverpool was in- 
creasing in importance as a port, and it became very necessary 
to open up means of easier transport to the interior of the 
country. As the Mersey is a tidal river, vessels were able to 
reach as far as Warrington, but here the river became shallow, 
and they could not get any nearer to Manchester. Improve- 
ments were effected by using weirs and locks, and a consider- 
able increase in transport facilities was effected in this way. 
Subsequently further improvements were made by clearing 
out and improving the channels of three existing waterways — 
the Weaver, the Douglas, and the Sankey. 


3. The Bridgewater Canal 

Although not the first canal in point of time, the first canal 
of importance in this country was that constructed by James 
Brindley for Francis Egerton, third and last Duke of Bridge- 
water. The Duke decided to construct this canal after in- 
specting the Grand Canal of Languedoc, which he saw while 
travelliug in France. This canal was constructed at the end 
of the seventeenth century in the reign of Louis XIV, and 
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runs from the Bay of Biscay to the Mediterranean. It was 
completed in i68i, and is a gigantic work, 148 miles in length, 
with over a hundred locks ^ and fifty aqueducts. The Duke, 
who was greatly impressed by this undertaking, conceived the 
idea of constructing a canal so that the coal found on his Wors- 
ley estate could be readily transported to Manchester. In 
1759 he obtained the necessary Parliamentary powers for the 
construction of a canal from Worsley MiU, to run eastward to 
Salford and westward to HoUin Ferry and the Mersey. He 
consulted “ the uneducated but heaven-taught Brindley,” and 
placed before him his scheme to carry the canal, by means of a 
series of locks, from the level of the coal-mine to the river 
IrweU and up again on the other side to the proposed level. 
After due consideration Brindley reported against the scheme, 
however, recommending instead that the canal should be 
carried across the river at the same level as was maintained 
throughout. He convinced the Duke that this bold pro- 
position was the better scheme in all circumstances, and 
Parliamentary sanction to the revised plan was obtained.® 
Brindley’s scheme was criticized on aU sides, the idea of 
carrying a canal over a navigable river being the subject of so 
much ridicule that it became known as “Brindley’s castle in 
the air.” Neither the Duke nor Brindley was perturbed, 
however, and the work proceeded as quickly as circumstances 
would allow. The most interesting feature was undoubtedly 
the Barton aqueduct, which carried the canal over the river 
IrweU. This was situated about five mUes west of Manchester, 
and consisted of three arches of stone and brick. The aque- 
duct was 200 yards in length and 12 yards in width, the under- 
side of the arches being 39 feet above the river, thus aUowing 
the largest barges to pass underneath without having to lower 

^ One of the difficulties in cutting a canal is that it must be cut on the level, and it 
was not until the lock system was invented that canals could be constructed through 
hilly country. It is not certain to whom the invention of the canal lock is due, since 
it is claimed by both the Italians and the Dutch. One of the first canals in this country 
with locks, through which barges were passed to various levels, was the Aire and 
Calder Navigation in Yorkshire, and it is interesting to know that this canal is still in 
active use and is equipped with the most modern plant. 

^ Brindley himself took the plans to London, to which city he rode on horseback, 
the journey taking him five days. 
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their masts. After the first boat had passed over the Barton 
Aqueduct to Manchester (on July 17, 1761) the “castle in the 
air” became one of the wonders of the country. “ Crowds of 
people,” says a writer of the time, “including those of the first 
fashion, resort daily to see the greatest artificial curiosity in the 
world” — that of one boat passing over the top of another. 
The canal, which was twenty-nine miles in length, soon proved 
its great practical value, for the price of coal from the Worsley 
cod-field was reduced from -jd. to 3 a hundredweight. 

About this time quantities of raw materials — cotton, wool, 
and silk — ^landed at Liverpool from abroad were being sent by 
road to Manchester to be manufactured and returned to Liver- 
pool for export. About 40 tons of goods a week were carried 
by road between the two towns, and although to-day this may 
seem but a small quantity, in those days it was a large amount, 
for the general trade of the country was very limited. The 
charge for carriage by road was per ton. This high charge 
was accounted for by the bad condition of the roads, which 
made the journey by pack-horses a matter of the greatest 
difficulty.^ 

By water, over the old navigation on the rivers Mersey and 
Irwell, the cost of transport was izr. a ton, but it was slow and 
difficult because of the resistance of the current and the wind- 
ing course of the rivers. Then, again, the boats required a 
spring tide to pass the first lock at the Liverpool end. In 
summer the boats would often be aground because there was 
not sufficient water. These delays caused considerable losses 
to manufacturers and merchants, and shortly after the Bridge- 
water Canal was opened the Duke instructed Brindley to survey 
the country between Stretford and the Mersey in the hope that 
it might be possible to extend the canal so as to connect Man- 
chester with Liverpool. 

The proposed extension met with considerable opposition 

^ At the best of times road transport was very uncertain, since the roads were in 
such a bad state that often the wagons could not get through or broke down on the way. 
This affected not only the merchants of Manchester, but also those of towns further 
afield. The clothiers of Halifax sustained great losses owing to the breaking down 
of wagons due to the roads, and the clothiers of Leeds and Wakefield sometimes had 
to $usjE>end their business for two months at a time because the roads were impassable, 
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from several interested parties and particularlp from the land- 
owners, but after a long fight the Bill was passed by both 
Houses and received the Royal Assent on March 24, 1762. 
There were many difficulties to be overcome in extending the 
original canal, for the line of the new cut — some twenty-four 
miles in length — crossed bogs and quicksands. From 400 to 
600 men were occupied in the work, the cost of which — about 
£zzo,ooo, or 1000 guineas per mile — considerably exceeded 
the calculations, although the operations were carried out as 
economically as possible. 

One of Brindley’s principles was to construct his canals with 
long level stretches of water, and he planned to construct the 
canal at one level all the way from Manchester to a point as 
near as possible to its junction with the Mersey. The canal 
was then to descend to the Mersey by a series of locks, all of 
which would thus be situated at one place — the Runcorn end 
of the canal. The finishing of the flight of locks, which 
marked the completion of the canal, is described in a letter 
written from Runcorn in June 1773. The writer states: 

Yesterday the locks were opened, and the Hearts of Oak, a 
vessel of 50 tons’ burden, for Liverpool, passed through them. 
This day upwards of six hundred of His Grace’s workmen were 
entertained upon the lock banks with an ox roasted whole and 
plenty of liquor. The Duke’s health and many other toasts were 
drunk with the loudest acclamations by the multitude, who 
crowded from all parts of the country to be spectators of these 
astonishing works. The gentlemen of the country for a long 
time entertained a very unfavourable opinion of this undertaking, 
esteeming it too difficult to be accomplished, and fearing their 
lands would be cut and defaced without producing any real benefit 
to themselves or the public. But now they see with pleasure their 
fears and apprehensions were ill-founded, and they join with one 
voice in applauding the work, which cannot fail to produce the 
most beneficial consequences to the landed property, as well as to 
trade and commerce in this part of the kingdom. 

The increasing import and export trade of Manchester, as 
the Lancashire cotton industry developed, gave rise to the 
suggestion of a canal that would enable ocean-going steamers 
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to sail up to Manchester. In 1825 a Bill was promoted for a 
canal forty-five miles in length, linking Manchester with the 
river Dee, but the Bill did not pass Parliament. In another 
scheme, devised fifteen years later by the Old Quay Company, 
it was proposed to narrow the channel of the Mersey by build- 
ing retaining walls above Runcorn, with the idea that the con- 
tracted channel would be of sufficient depth to allow of the 
passage of ships of from 400 to 600 tons’ burden. 



FIG. 39, PLAN OF THE MANCHESTER SHIP CANAL 


The suggestion that finally resulted in the construction of 
the Manchester Ship Canal was first made by a Mr Hicks, who 
(in 1876) wrote a letter to the Manchester Press deploring the 
uselessness of the rivers. His protest attracted the attention 
of Mr Hamilton Fulton, a London engineer, who subsequently 
prepared plans for a waterway, and these were laid before the 
Manchester Chamber of Commerce in the following year. The 
matter created a good deal of interest at the time, but lay dor- 
mant for a year or two, until Mr Daniel Adamson called an 
important meeting of mayors, business men, and others in 
June 1882. In the foUowing year a Bill was brought before 
Parliament for a canal to enter the Mersey at Runcorn, from 
which point the channel was to be thaintained by retaining 
walls for some distance down the Mersey estuary. The Bill 
was strongly opposed, however, and finally rejected. A third 
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Bill was passed in 1885 (after legal negotiations that had cost 
the company over £ij 2,000) for a canal planned to start at 
Eastham, six miles up the river from Liverpool and thirty-five 
and a half miles from Manchester (Fig. 39). 

The first sod was cut on November ii, 1887. The con- 
struction of the canal was a notable undertaking, and was 
only successfully accomplished after the overcoming of many 
difficulties.^ Locks had to be constructed at Eastham, Latch- 
ford, and other points — ^those at Eastham (where the Ship 
Canal joins the Mersey) consist of three terminal locks built 
side by side, the largest being 600 feet in length by 80 feet in 
width, with pairs of massive gates weighing 250 tons each. 
Brindley’s aqueduct carrying the Bridgewater Canal over the 
Mersey left very little head-room for traffic using the river. It 
was replaced by an aqueduct that carries the upper canal over 
the lower waterway as before, but which can be closed at the 
ends (the canal ends are similarly closed, of course) and swung 
to one side to allow tall-masted steamers to pass (Plate XL, A). 
The swinging portion of the aqueduct is a huge steel trough 
235 feet in length. At Manchester great warehouses and docks 
were erected, and the dock estate now covers an area of over 
400 acres. There are eight wet docks, the last of which 
(opened in 1905) is 2700 feet in length and 250 feet in width. 
The canal, opened for traffic on New Year’s Day 1894, has an 
annual traffic of close on 7,000,000 tons, of which the value 
amounts in round figures to 100,000,000, making Manchester 
the fourth port in the United Kingdom (Plate XL, B). 


4. ‘ Canal Mania ’ in England 

The success of the Bridgewater Canal resulted in the con- 
struction of several new canals in different parts of the country 
and heralded a period of ‘canal mania.’ In his autobiography 
Telford mentions that about 1790, at the first general meeting 
of the promoters of the EUesmere Canal (112 miles in length 
and connecting the Mersey, Dee, and Severn), four times the 
estimated cost was subscribed without hesitation. The public 

1 See Ellison Hawks, Wonders of Engineering (Methuen, 6s.), 
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showed great eagerness to put money in canals, and between 
1791 and 1794 this eagerness resulted in a great deal of specula- 
tion in the shares of existing companies, and the floating of 
many companies that were doomed to failure. 

The canal promoters did not have things all their own way, 
however, for they met with considerable opposition. This 
was chiefly from people who, depending on land transport for 
a living, claimed that they would be ruined if the construction 
of canals was sanctioned. One of the enthusiastic advocates 
of canals, in regretting that such great injuries would result to 
carriers, actually proposed as a compromise that no canal 
should be allowed to come within four miles of a populous 
town. It was hoped that in this way carriers would continue 
to find employment in conveying goods from the canal 
wharves to their destinations! Many other fallacious argu- 
ments were advanced — ^it was contended, for instance, that 
canals would destroy the breed of horses, the number of which 
would be so reduced that those who sold oats would be 
ruined; that canals would cover an enormous amount of 
ground on which food might have been grown; that the land 
in the districts through which they passed would become 
swampy; and that their banks would burst, and towns and 
vfllages constantly would be liable to be swept away. 

Although as a result of the canal mania a great deal of money 
was lost and many investors were ruined, it should be re- 
membered that the canals played an important part in the 
history of the country. At this time the character of Enghsh 
industries was undergoing a change, as a result of the inven- 
tion of the steam-engine and of machine-tools. Had it not 
been for the introduction of water transport, the large-scale 
factory industries, which subsequently resulted in England’s 
rise to prosperity, could never have been established. Canals 
afforded the requited easy means of transport, reducing the 
cost of goods and considerably extending the area over which 
they could be distributed. 

The canal era came to an end with the coming of the railway, 
and although some canals continued to retain a comparatively 
large share of the transport of the country, inland navigation 
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as a whole became an unprofitable undertaking. The chief 
reason for the decline of the canal system was lack of faith in 
the future of the canals. Canal proprietors, who had enjoyed 
what was practically a monopoly of the easiest means of inland 
transport, seem to have been panic-stricken at the idea of com- 
petition from the railways. They strongly opposed the Bills 
promoted to empower the construction of the railways — 
exactly as the road carriers had opposed the introduction of the 
canals. They seemed to think that the usefulness of canals 
had come to an end, and, instead of developing them and keep- 
ing them up to date, their chief concern seems to have been to 
dispose of them as quickly as possible to the newly created 
railway companies. It was in this way that the railway com- 
panies became owners of 965 miles of canals in England and 
Wales — canals they did not want, but which were taken over 
only because their acquisition was the price of the withdrawal 
of the opposition to the Bills promoted for the construction of 
railways. 

With one or two exceptions — those in which the waterways 
have been modernized — the canals of Great Britain to-day do 
not play an important part in transport, despite the fact that 
her industries have grown enormously, and as a consequence 
there has been a vast increase in the transport work. In their 
last report the Royal Commission appointed to investigate 
the question of water transport stated that, “with a few excep- 
tions, waterways stand as they stood in the middle of the 
nineteenth century.” 

At the time of writing, however, it is announced that the 
Committee of Shipping and its associated committees are 
giving serious consideration to the question of modernizing 
the canal system in Britain. Judging by various announce- 
ments made by the Ministry of Transport, it would appear 
that Government assistance may be forthcoming for any 
scheme that is approved. 

It was realized in 1888 that railway ownership of canals is 
not beneficial, because the railway companies are organized for 
land transport, and their ownership of canals diminished com- 
petition. In that year Parliament prohibited, under heavy 
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penalties, the application, without statutory authority, of 
railway companies’ funds to the acquisition of an interest in 
canals. 

It is interesting to compare this state of things with what 
happened in France in similar circumstances. As we have 
already mentioned, there were canals in France long before 
they existed in this country. When railways were introduced 
into France canal-owners regarded the future of water trans- 
port as hopeless, and the traffic declined. Since 1831 Govern- 
ments, having faith in the usefulness of the canals, have spent 
vast sums in their improvement, maintenance, and repair. 
To-day France has over 1306 miles of navigable rivers, and 
1671 miles of canals, which have been toll-free since 1879. 
Between 1880 and 1906 the tonnage carried on the canals 
showed an increase of 90 per cent., while over the same period 
the tonnage carried by the railways showed an increase of only 
72 per cent. 

One of the most notable canal systems in Europe to-day is 
the Rhine-Main-Danube, which is to link the North with 
the Black Sea. A great scheme (estimated to cost some 
000 , 006 ) to improve this system is on hand at the time 
of writing. The scheme itself dates from the time of Charle- 
magne, and an unsuccessful attempt to carry it out was made 
by Ludwig I of Bavaria when he cut the waterway that bears 
his name between Bamberg and Kelheim. This canal, which 
was constructed between 1835 and 1846, is 100 miles mlength, 
with a lock to about every mile. It could accommodate only 
120-ton craft, and, as it was completed practically just at the 
time that railways came, it was a failure. 

The present Rhine-Main-Danube project is, of course, an 
altogether different scheme from Ludwig’s old navigation. It 
wiU be navigable for ijoo-ton vessels, and wiU. operate electric 
power-plants that wiU go far toward making it self-supporting. 


5. Some Disadvantages of Canal Transport 

Although the British railway companies did not develop 
or improve the canals they acquired, they did maintain them in 
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good repair, even although this involved heavy expenditure in 
some cases. Some of the canals were subsequently used for 
local traffic, but because of the fact that they would compete 
with the railways, the companies naturally have not developed 
them for long-distance ‘through’ transport, which is a desir- 
able and economical form of traffic. 

Through transport has never been possible on the canals 
as it is on the railways, because of the application of the 
numerous tolls of the different canal companies over whose 
canals such traffic must pass. Before the formation of the 
present four railway groups the ownership of the 22,45 5 miles 
of railway in the United Kingdom was divided among some 
thirty-eight companies. At that time there were 3321 miles 
of canals which were independent of railway control, and the 
ownership of these was shared by companies more than twice 
the railway companies in number. The canal companies never 
made any attempt to combine and organize themselves as the 
railway companies did, and they were without the clearing 
system that facilitates through traffic on the railways. On the 
three through canal routes between London and Liverpool, 
for instance, there were twenty-eight different canal companies 
or authorities; on the four routes between London and 
Bristol twenty-seven; and on the three between Birmingham 
and Bristol ten. On the shortest route between Liverpool 
and Hull a shipment of goods has to pass over ten different 
waterways, the locks of which vary in dimensions from 50 feet 
by 14 feet to 21a feet by 22 feet. 

This variation in the dimensions of the locks on different 
canals is another obstacle to long-distance transport. Ob- 
viously, the size of boat that can use a canal is limited by the 
dimensions of the smallest lock on that canal. The want of 
organization in canal construction is well illustrated by the 
remarkable fact that the dimensions of locks vary even on the 
same waterway and often without any apparent reason. In 
the Royal Commission’s last report it was stated that there are 
762 miles of canals with locks over 14 feet in width, and 1165 
mUes of canals with locks imder 14 feet in width. These 
variations are naturally detrimental to long-distance transport, 
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for they necessitate the use of small boats. There are many 
disadvantages in the use of small boats for the transport of 
large volumes of traffic — ^the labour required to navigate a 
boat carrying loo tons is not much greater than that required 
for one that carries, say, 30 tons; nor is the cost of haulage 
increased in anything like the same proportion as the increase 
in the load. 

Another disadvantage of canal transport is its slowness. 
Certainly canals had a chance when the roads were in a bad 
state, but as these were improved and road traffic was speeded 
up the weakness of canal transport became apparent — at the 
time when the railway came, of course, it had an even 
more formidable competitor. A notable exception, which 
attained a comparatively high rate of speed, was the Forth 
and Clyde Canal Company. They used light barges, called 
‘swift boats,’ weighing only 2 or 3 tons and carrying up to 
ninety passengers. They were fashioned so as to divide the 
water easily, and travelled at a speed of from 8 to 9 miles an 
hour, covering the distance of fifty-six miles between Glasgow 
and Edinburgh in seven hours. On the Grand Junction 
Canal, between London and Birmingham, ‘fly-boats,’ weigh- 
ing a little over 7 tons and carrying up to 1 5 tons of goods, 
averaged a speed of four miles an hour. Compared with 
these, the ordinary boats weighed 6| tons, carried 20 tons of 
goods, and were towed at a speed of two or two and a half 
miles an hour. 

High speed cannot be maintained on a canal because of the 
serious damage that would be caused to the banks from the 
wash of the water produced by the passage of the boats. For 
the same reason it is not often possible to use mechanical 
traction — it is, indeed, questionable whether the use of steam 
or electricity would be economical as applied to the small 
boats now in use, and for mechanical traction to be used the 
boats would have to be much larger. Power-driven barges 
have been constructed, however, and perform satisfactorily 
within certain limits (Plate XLI, E). On the other hand, 
there is infinitely less friction in the case of water transport. 
It has been estimated that on a good road a horse will draw 
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about 3000 pounds at the rate of about 3 feet a second, on a 
railway 30,000 pounds at the same speed, and on a boat in 
water as much as 200,000 pounds. It is to be remembered, 
however, that the speed of canal navigation is not solely de- 
termined by the speed of travel of the b^oat through the water, 
but is also affected by delays due to the boat passing through 
locks. This particularly applies in England, where the canals 
that pass from east to west must rise to about 650 feet above 



sea-level owing to the character of the country to be traversed. 
The boats must ascend and descend to and from these levels 
by flights of locks, and the negotiation of these impedes the 
speed of the traffic. 

Tugs are used on the Aire and Calder Navigation, a system 
that serves to connect most of the industrial towns of the West 
Riding of Yorkshire with the ports on the rivers Ouse and 
Humber. The Navigation owns a large fleet of merchandise 
barges as well as many powerful tugs capable of towing up 
eight barges at a time. The Navigation employs what is 
claimed to be the most economical method of inland water 
transport for coal; this is known as the Compartment Boat 
System. The coal is carried in floating steel boxes each of 
which holds 40 tons (Plate XLI, A). These are towed in a 
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train of about nineteen compartment-boats, containing about 
800 tons of coal, -which is thus conveyed from the waterside 
collieries — ^to Goole, for shipment — by a tug with a crew 
of four men. The locks on the lower part of the Navigation 
will accommodate a whole train of compartment-boats to- 
gether with the tug without any disconnexion being necessary. 
The boats, loaded with coal, are brought on a bogie from the 
colliery by means of a line of railway. They are lowered into 
the water, where they float oflF the bogie and are then taken to 
form the train. These unique compartment-boats, which 
were invented by the late Mr W. H. Bartholomew, are each 
20 feet in length, 1 5 feet in beam, and 8 feet in depth, and are 
constructed of iron or steel. The ends are curved to enable 
the boat easily to negotiate bends on the canal, and spring 
buffers allow the train to straighten itself after negotiating a 
bend. The Aire and Calder Navigation possesses no less 
1100 of these boats. 
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CHAPTER XIV 

OCEAN TRANSPORT: WOODEN SHIPS 

I. Boats of the Egyptians and Phoenicians 

T O deal adequately with the interesting story of ocean 
transport, as illustrated by the development of the ship, 
requires more space than is at our disposal in this book. 
It has therefore been made the subject of a separate volume.^ 
In this chapter we give a brief outline of the story, based 
on the information contained in that volume. 

After the floating log probably the earliest navigable vessel 
was simply a raft of logs, lashed together and pushed along by 
poles. This was followed by the dugout — a log hollowed out 
by primitive tools or with the aid of fire — ^which even as early 
as the Stone Age had reached a high state of efficiency. Be- 
cause it was constructed from the trunk of a single tree, the 
dugout was limited in length. Moreover, it was a heavy vessel 
and difficult to transport from one waterway to another, or 
from one part of a river to another, when it was necessary to 
avoid such natural obstacles as waterfalls or rocks. It is not 
surprising, therefore, that it was superseded by a much lighter 
boat, consisting of a framework of wood covered with bark or 
skins — a type that, despite the lapse of centuries, is still in use 
and not greatly altered from its prehistoric ancestor. 

Birch-bark canoes were not suited for the transportation of 
goods in bulk, so at a later date strong boats were btfilt of 
boards lashed together. Subsequently they were superseded 
by boats in which the boards were fastened together by 
wooden pegs. 

As we have seen, the earliest form of propulsion was by 
poles. Paddles probably were introduced with the dugout, 
and served to propel the boat in water that was too deep for 

^ Ellison Hawks, The Romance of the Merchant Ship^ Harrap (js, 6d.). 
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poles. Paddles were used for the lighter canoes, but sails 
were in use also even in prehistoric times. 

We do not know when ships were first employed for trans- 
port and commerce, but in very early times the Egyptians 
transported down the Nile on rafts the huge masses of stone 
which they took from the quarries to the sites of their temples. 
Although not the first nation to employ ships systematically, 
the Egyptians were the first to make pictorial records of their 
vessels. One of the earliest pictures of a ship is found on an 
Egyptian vase believed to date from as early as 6000 b.c. This 


FIG. 41. FHCENICIAN SHIPS 

vase, which is now in the British Museum, shows a sailing- 
vessel with masts and square sails. Carvings in the temples 
and tombs of ancient Egypt show ships being used for the 
transport of catde and goods on the Nile. These ships had 
both sails and rowers, and were steered from the stern by 
paddles. During the period 300 to 200 b.c. the Egyptians 
developed a vessel with straight sides and high, overhanging 
bow and stern. A square sail was carried on a mast that con- 
sisted of two poles fastened together at the top and lowered 
when not in use. In these ships oars were used instead of 
paddles, and the ship was steered by a single oar instead of by 
a number of paddles. 

Although they made some remarkable voyages and success- 
fully fought various raiders at sea, the Egyptians did but little 
navigation of the open sea. They never became a sea-going 
people as did the Phoenicians, who seem to have originally lived 
in Canaan and in the valley of the Jordan, whence they mi- 
grated to the sea. These people finally established themselves 
along a strip of coast some two hundred miles in length in what 
is now Northern Syria. Until then the Phoenicians probably 
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Wooden Ships 

did not give much thought to the sea in connexion with the 
development of commerce, but when they found themselves 
cut oflF from all progress in a landward direction they deter- 
mined to make use of the sea, which was their only outlet. 
They founded settlements along the northern coast of Africa 
and on some of the islands of the Mediterranean, and their 
ships voyaged far and wide — their fleet, indeed, is believed to 
have circumnavigated the African continent — bringing home 
minepl wealth from Spain, the Scilly Isles, and Cornwall. 

It is a strange fact that, despite the immense importance of 
the Phoenicians as a maritime nation, we know but little of 
their ships. The earliest known pictures show galleys with 
high bows and sterns, manned by crews of 50 to 120 rowers. 


2. Boats of the Greeks, Romans, and Early Britons 

The ships of the Greeks and Romans were employed more 
for war than for transport, and in these circumstances they do 
not call for more than 
a passing mention. The 
Greeks acquired their 
knowledge of ship- 
building and navigation 
from the Phoenicians, 
with whom their colon- 
ists on the islands in 
the iEgean Sea and on 
the coasts of Asia 
Minor came into con- 
tact. It is not surpris- 
ing, therefore, that the 
early Greek ships were ^ merchantman ^ 

similar to the Phoenician vessels. These included biremes 
(that is, ships with two banks of oars), and these were followed 
by triremes (three banks of oars) about 120 feet in length 
and built for speed. They were fitted also with two square 
sails, which could be stowed away when the ship was in 
action. In later times the Greek trireme was replaced by 
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larger vessels with an increasing number of banks of oars, the 
most popular being the quinquereme (five banks). 

In many ways the early Roman ships resembled those of 
the Greeks, and they too were used for warlike purposes, 
although after the battle of Actium ships were used for the 
transport of corn and other freight from Egypt to Rome. We 
have little information about these ships, however, except that 
they are beheved to have been at least 200 feet in length. It 
is interesting to remember that the ship on which St Paul 
journeyed to Rome carried 277 people including the crew, in 
addition to a considerable quantity of cargo. 

The Romans had no aptitude for the sea, but saw the 
necessity of conquering it in order to overcome their enemies, 
the Carthaginians. By chance a Carthaginian ship, a quin- 
quereme, fell into the hands of the Romans, who examined her, 
and wi th in sixty days not only built a fleet, but sailed forth to 
meet the enemy on his own element. Although beaten on 
this occasion, they continued to build ships until at last, after 
having suffered many losses due to inexperience, they suc- 
ceeded in defeating the Carthaginians and became masters of 
the Western Mediterranean. After the fall of Carthage the 
Romans continued to build vessels of great size, but after the 
batde of Actium — ^when the large Roman ships were van- 
quished by smaller fighting galleys with only two banks of 
oars — ^the quinquereme was abandoned in favour of the bireme, 
which remained the standard for many centuries. 

When the Phoenicians visited Cornwall they found that 
the Britons were using small boats, the ribs of which were 
made of slender pieces of wood tightly covered with skins. 
Although these crude vessels were obviously unsuited for 
voyages of any length, they enabled the ancient Britons to 
maintain intercourse with the people of Gaul and Ireland. 
By the time Julius Caesar came to Britain the Britons had 
developed larger and superior vessels, which Caesar describes 
as being exceedingly large and strong. Built of thick oak 
panels, they were propelled by oars and by sails made of skins 
sewn together and hoisted by leather thongs. After the 
coming of the Romans many improvements in shipbuild- 
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ing were introduced. Britain became a great corn-growing 
country, and some 800 vessels were employed in the trans- 
port of corn from London to the Roman provinces. Valuable 
privileges were conferred on those who built large ships 
for this trade. 

It was about this time that the first distinction between 
trading vessels and fighting ships was made. The former 
were broader in the beam, while the latter carried protective 
structures to give cover to the fighting men. The Romans 
found it necessary to maintain fighting ships to protect the 
British merchant fleet, for the Angles and the Saxons — who 
subsequently succeeded in conquering Britain when the 
Roman support was withdrawn — sailed across the North Sea 
in the hope of securing plunder. By the time of Alfred the 
Great the inroads of these people, and those of the Norsemen 
and the Danes, became so serious that Alfred realized the 
necessity for building a fleet to meet the invaders on their own 
element. This was the beginning of Britain’s naval power 
and of the supremacy that she has maintained for centuries. 

Alfred’s successor — his son, Edward the Elder — continued 
to develop the navy founded by his father, and side by side 
with the development of warships proceeded the growth of 
merchantmen. At this time these vessels were used chiefly 
for transporting English wool to be woven into cloth in the 
Low Countries, and also for the export of tin and lead, the 
oldest British exports. In return for these commodities the 
ships brought back jewels and gold, silks, wiue, oil, and 
articles of ivory, glass, and silver. 

3. Columbus discovers a New World 

During the centuries that followed great changes were 
brought about both in the size of ships and in the manner of 
propelliag them, English sailors learning many lessons from 
contact with the mariners of other countries. Sails were 
developed so that a ship could tack across the wind, or even 
sail fairly close to it. The spritsail was introduced — this was 
a small square sail carried on the bowsprit, which efiectively 
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aided a ship in swinging from one side to the other. Ad- 
ditional masts were used so that a greater area of sail was 
available, and full advantage could thus be taken of every 
breath of wind; and by the time of the Tudors three-masted 
ships were common. The height of the masts was increased 
with the same purpose in view, one section after another being 
added until the simple mast of the early sailing-vessels had 
grown into a structure of three or four spars, rising one above 
the other. 

Important changes took place in the design of the hulls, 
which in the earlier ships had been very clumsy, and raised 
structures (called respectively ‘forecastles’ and ‘stern castles’) 
were added at the bow and stern. Originally they were simple 
platforms reserved for officers or as aids in navigating and 
fighting, but later developments resulted in their becoming 
ungainly, giving the ships a most unseaworthy appearance. 
Ultimately their height was reduced, until by the time of Queen 
Elizabeth the forecastles had disappeared. The sterns, how- 
ever, had become high structures of many decks and cabins, 
but ultimately they too were reduced in height. By the time 
of the Commonwealth the quarter-deck was only a few feet 
higher than the main deck, and the bows were only of sufficient 
height to afford some measure of protection from the waves. 

The discovery of the New World by Columbus made ships 
and shipping more important than ever, and great strides were 
made in the art of building seaworthy vessels. 

Let us make a brief survey of the world events that led up to 
notable developments that occurred later. The conditions 
under which the people of England lived in the fifteenth 
century are almost beyond our conception. Their foodstuffs 
varied according to the season of the year, and livestock was 
kept through the winter only with great difficulty. It was 
customary to kill a large number of animals before the winter 
set in, and to preserve them by salting for consumption during 
the winter months. The eating of this salted flesh and the 
absence of fresh vegetables gave rise to scurvy and similar 
diseases, and it became a matter of life and death that 
condiments and spices should be obtained. For centuries 
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the Phoenicians had brought spices from the East, and had 
exchanged them for -wool, cloth, and metals. The conquest 
of Constantinople (in 145 3) resulted in the Turks’ conttolling 
the supplies between East and West, a situation that hindered 
trade considerably. Shortly after this, however, a new route 
to India was discovered, for Prince Henry the Navigator 
coasted down the west side of Africa. His countryman, 
Vasco da Gama, rounded the Cape of Good Hope, arriving at 
Calicut on May 20 , 1498. This discovery of a new route was 
of great importance, for now European traders could reach 
the Far East and India without their passage being controlled 
by the Turks. 

At the same time Columbus determined to find a passage to 
India by sailing westward, and, although his own countrymen 
in Italy and Henry VII of England refused him support, ulti- 
mately Ferdinand and Isabella of Spain furnished him with 
ships and money. On August 3, 1492, with 120 men, he set 
sail in three small ships, and after a memorable voyage landed 
at one of the islands of the West Indies. He returned in 
March of the following year, not knowing that he had dis- 
covered a new world, and under the impression that he had 
reached land near India. 

In the meantime English sailors had been endeavouring to 
discover a north-east passage that would serve as an alternative 
route to India. Sir Richard Chancellor, although failing to 
reach India, sailed into the White Sea and opened up com- 
mercial relations with Russia, as a result of which a large trade 
grew up between the two countries. In the other direction 
the Cabots had attempted to find a north-west passage, and 
although they failed they discovered the coast-line of North 
America. During the latter half of the sixteenth century and 
the whole of the seventeenth century new routes and new 
countries were studied and explored. When Spain and 
Portugal failed, and the Spanish Main offered booty to those 
who would take it, the Dutch became the leading world- 
traders, a supreraacy that England obtained later as a result of 
Cromwell’s policy. Subsequently the work of exploration 
was completed between 1768 and 1779 by the discoveries of 
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Captain Cook, and from this time onwatd trade developed 
throughout the world, an enormous number of new routes 
having been opened up. 

4. East Indiaman and Clipper 

Among the greatest developments were those that took 
place in the reign of Queen Elizabeth, and, remarkable to 
relate, these arose in the first instance from a decision to com- 
bat the high price of pepper! At that time this and other 
spices were obtained, as they are to-day, from the East Ladies. 
The trade was almost the monopoly of the Dutch, who, taking 
advantage of their favourable position, in 1 5 99 raised the price 
of pepper in England from 3^. to 6 s. or even Sr. a pound. 
This caused great indignation in London, and the merchants 
of the city formed a company to trade direct with India. As 
a result, the East India Company was incorporated by Royal 
Charter on December 31, 1600, and during the following 
twelve years the company’s vessels made ten voyages very 
successfully to the East. Its Charter gave the Company a 
trade monopoly with the Far East, and from headquarters in 
Leadenhall Street, London, the Board of Directors virtually 
governed an empice. In those days there was no submarine 
cable, and no steamships sailing between England and India, 
so that all communications were by the long sea-route 
round the Cape of Good Hope. The time thus required for 
the voyage necessitated a great deal of power being left in the 
hands of the Company’s managers in the Far East. 

The East India Company’s fleet consisted of the finest 
vessels of their time — all well manned and heavily armed, and 
capable of holding their own even against warships. The 
Company continued to prosper for a long period, but gradually 
political influence brought about a change in its character. 
By 1831 to a large extent it had become merely an adminis- 
trative agency, and its end came in 1 85 8 when the Government 
of India passed to the Crown. 

The East Indiaman as a type held her place until the nine- 
teenth century, and along with another type — the ‘free- 
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trader ’ — ^transported most of the ocean freight. The India- 
man was the link between England and the Far East, while the 
free-trader traded with other parts of the world. The latter 
type of ship was of small tonnage compared with that of the 
Indiaman — her tonnage might be between 300 and 700 tons, 
the Indiaman’s varying from 1000 to 1500 tons. The free- 



FIG. 43. AN EAST INDIAMAN 


trade ships had not the benefit of a Charter such as the India- 
men had, and were therefore open to competition from all 
other nations. They met this competition by running eco- 
nomically and carrying every possible ounce of cargo — ^in other 
words, they were of necessity practical ships capable of doing 
a large amount of work at a small cost. These two types of 
ships were important, for modern English shipping has 
evolved from the experience gained through them. 

All along English shipbuilders had adhered to the bluff bow 
and heavy stern, both of which militated against speed, but 
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about the middle of the nineteenth century a new class of 
ship came into existence. It originated in America, where the 
shipbuilders decided to produce a ship that would outsail any 
other ship on the seas, by doing which they hoped to secure 
the pick of sea-borne trade. The ‘clipper’ ship, as the new 
type was known, played an important part in the history of 
ocean transport ifrom this time to the coming of the steam. 
The ships were first employed in the China tea trade and later 
in the Australasian and West Coast trade, and many are the 
exciting stories told of the races between these ships (Plate 
XLII, A). Their chief improvements were in the shape of 
the hull — the greatest breadth was nearer the stern — and in the 
bow, which was finer and sharper. This enabled the vessel 
to ‘clip,’ or cleave a passage through the sea, instead of buffet- 
ing the water on one side, as was the case with the earlier ships. 
The first of the clippers was the Rainbow, launched in 1845. 
She had a successful but Short career, for she was lost on her 
fifth voyage. She was soon followed by others of the same 
type, and for some years the American clippers ruled the 
seas. 

British shipbuilders were not slow to take up the challenge 
offered by the Americans, and they built ships that not only 
equalled the American vessels, but actually outsailed them. 
Then ensued the great rivalry for the China tea trade, a 
struggle that was ultimately won by the British clippers, whose 
rivals were finally put out of the running by llie American 
Civil War. 

When the British navigation laws were altered (in 1849) to 
allow foreign ships to compete for ocean transport between 
Britain and her colonies, the American shipowners attempted 
to capture the trade from the East to Europe. The year 1853 
saw the launching of the Great Republic, one of the largest 
sailing-ships ever built. She carried an enormous sail area — 
her main-mast was 13 1 feet in height, and on it rose the top- 
mast, the topgallant mast, the royal mast, and the skysail mast 
— ^the total height of all was over 288 feet. The vessel never 
made a voyage with this rig, however, for when loading in 
New York Harbour her rigging was accidentally set on fire, 
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and when refitted she had smaller masts. Even then she made 
a crossing from Sandy Hook to Land’s End in thirteen days. 

Perhaps of all the famous clippers of the nineteenth century 
the two that won the greatest renown were the ThermopjlcB and 
the Cutty Sark. The former, built in 1868, is regarded as the 
fastest all-round sailing-ship ever constructed. Her regular 
runs were from Newcastle, Australia, with a cargo of coal to 



FIG. 44. THE THERMOPYL^ 


China, thence to England with a cargo of tea. She broke 
several records, and on one occasion sailed from the Lizard to 
Melbourne in sixty-two days. The Cutty Sark was buUt in 
1869 with the express intention of outsailing the Thermopylcs. 
She was a wonderful vessel, and although she could be driven 
harder, particularly in heavy weather, than any of the other 
famous tea-clippers, she never succeeded in making such a 
wonderful series of passages as the Thermopylcs, She was 
chiefly employed in transporting cargoes of wool from 
Australia, and on occasions her voyages occupied only ninety- 
eight days. 

The days of the clipper were numbered almost before they 
began, and before long the wonderful sailing-ships were 
driven from the seas by the more efficient steamships. At 
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first there was some opposition to the use of steamers for the 
transport of such delicate commodities as tea and fruit, it being 

supposed that the carrying 
of them in anything but sailing- 
ships would spoil their flavour. 
In 1863, however, a steamer, 
the Robert Lowe, brought a 
cargo of tea from Hankow to 
London, and it was found that 
the tea had suffered no injury. 
When this example was fol- 
lowed by other steamships the 
clippers were doomed, and 
these fine ships were taken off 
the China run and used on 
other routes, particularly those 
to Australasia and the west 
coast of South America. The 
result of this revolution in 
ocean transport has been that, 
whereas a century ago the 
sailing-ship could carry only 
in small quantities commodities 
that were regarded as being 
the luxury and privilege of the 
wealthy, to-day economical 

transportfacilities have resulted 
in most of these one-time 

luxuries being available even 
to the poorest in the form of 
food or clothing. 

Another factor that sealed 
the fate of the clipper ships was the Suez Canal, which 

enabled steamships to take a short cut to the East. The 

canal had long been projected when, in 1849, Ferdinand 
de Lesseps began to formulate the plan that ultimately was 
carried to success. It was not until 1858, however, that 
he formed a company to construct the canal, and early 
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if the experiment was a success, attacked the boat by night and 
completely destroyed it. In 1736 an Englishman, Jonathan 
Hulls, patented a steam-propeUed vessel, using an engine of 
the Newcomen type, but his experiments were not a success. 

Of the many other inventors in Europe and in America the 
most notable was Robert Fulton, born in Pennsylvania in 1765 . 
Fulton, who was the first man to bring steam navigation to a 
commercial success, went to Paris in 1797. Six years later, 
with the fin ancial assistance of Robert Livingston — ^then 
United States Ambassador in Paris — he completed a steam- 
boat which he proposed to test on the river Seine. Un- 
fortunately, the hull of the boat would not cardy the weight of 
the machinery, and the night before the trial it broke in two 
and sank. Fulton recovered the machinery and built a 
stronger hull, 66 feet in length and 8 feet in beam. In the 
following August the boat was tried on the Seine, steaming up 
the river at a speed of 4I miles an hour. In 1806 Fulton re- 
turned to the United States, after having ordered from Boulton 
and Watt an engine built to his own design. This engine was 
duly delivered and built into a hull, the vessel being named the 
Clermont. She was launched in 1 807, and was 133 feet in length 
and 1 8 feet in beam. Her trial trip fitom New York to Albany 
(150 miles) was accomplished in thirty-two hours, and the return 
trip in two hours less. This was the first voyage of any length 
ever made by a vessel under steam alone. The success of the 
Clermont so complete that Fulton advertised that he would 
tun a regular passenger service between New York and Albany. 

In Britain the pioneers of steam navigation were Patrick 
Miller and James Taylor. In 1786 the former constructed a 
vessel with rotary paddles driven by a crank turned by four 
men. After this vessel had won a race against a sailing- 
wherry Taylor suggested the application of steam to drive the 
paddles. Accordingly in 1788 an engine was built into the 
boat, which was tried out on the lake at Dalswinton (Fig. 46). 
In the foUowiag year another vessel, 60 feet in length and 
fitted with a steam-engine, attained a speed of about seven 
miles an hour on the Forth and Qyde Canal. WiUiam 
Symington, who had built the engines for Miller and Taylor, 
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built the Charlotte Dmdas in i8oi. She was 56 feet in length 
and 18 feet in beam, and was fitted with horizontal, direct- 
acting engines driving a paddle-wheel at the stern. Even 
against strong winds she was able to tow two 70-ton barges 
for nearly zo miles in six hours. In 1812 Henry BeU, of 
Helensburgh, built the Comet, 40 feet in length and loj feet in 



FIG. 46. THE TRIAL OF MILLER’ S STEAMBOAT 


beam, with which he carried passengers between Glasgow and 
Greenock on the river Clyde. The first British steamboat to 
make a sea voyage was probably the Elit(abeth, built in Glas- 
gow in 1813 and taken to Liverpool two years later. 

From this time onward steamship-buil^g proceeded with 
great rapidity, better ships being built year by year as ex- 
perience was gained. In 1816 regular steamship communica- 
tion was established between Great Britain and Ireland, and 
in the same year the Majestic was the first steamship to be 
employed in towing ships on the Thames. As it had been 
with canals, and as it was to be with railways, so was it 
with steamships. Companies were formed in considerable 
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numbers, with the result that before long there was a rate war 
arising out of too keen competition. The cutting of rates 
was carried so far that at one time the steerage fare be- 
tween Liverpool and Belfast, including bread and meat, was 
only ^d . ! 

6. Steamships cross the Atlantic 

Up to about the middle of the nineteenth century the type 
of engine used was the side-lever engine, and this type remained 
standard until the paddle-wheel was superseded by the screw- 
propeller. The side-lever engine was used on many of the 
finest vessels until i860, including the first four vessels of the 
Cunard Line in 1 840. It was well adapted for its purpose — it 
had practically no deadpoint and therefore was able to start from 
almost any position, and it was so reliable that it would continue 
to work satisfactorily even when thoroughly neglected. It had 
certain disadvantages, however, the chief of which were the 
large amount of space it required and its great weight. It was 
too slow for screw propulsion, and when paddle-wheels were 
superseded by propellers a new engine had to be evolved. 
Several types were introduced — ^both horizontal and vertical — 
but subsequently the inverted vertical engine became the most 
popular, and this type was only superseded by the steam turbine. 

The success of steamships in both Europe and America 
naturally suggested the possibility of crossing the Atlantic 
under steam, but which ship was the first to make the trip is a 
matter of some uncertainty. The honour has been claimed 
for the American ship Savannah, but she was a sailing-vessel 
fitted with an auxiliary steam-engine. She made her first 
crossing on May 24, 1819, using her sails nearly the whole of 
the voyage except when entering or leaving port. She was 
130 feet in length and 26 feet in beam, and her first trip, which 
was without passengers or cargo, required 29 days ii hours. 
The Rising Sun seems to have been the first steamship to cross 
the Atlantic from east to west. She left Gravesend on October 
22, 1821, and arrived at Valparaiso in April the following year. 
She also was a sailing-ship with auxiliary engines, but it is not 
known to what extent her engines were used on this voyage. 
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The Sirius, 178 feet in length and 25I feet in beam, left 
London on March 28, 1838, and reached New York on April 
22, the voyage thus occupying sixteen and a half days. She 
was fitted with side-lever engines and carried a number of 
passengers, variously stated to have been from forty to ninety- 
four, but no cargo. Within a few hours of her reaching port 
a second steamship, the Great Western, steamed into New 
York, having left Bristol on April 8. Built by Brunei, she 
was 263 feet in length and 59 feet 8 inches in breadth including 
paddle-box. Her tonnage was 1321, and her engines were 
of 450 h.p. On her return voyage she carried sixty-eight 
passengers and made the trip in 14 days, after which she ran 
regularly between Bristol and New York until 1846. 

The success of the Great Western caused the British Govern- 
ment to invite tenders in 1838 for the conveyance of the 
American mails by steamship. This offer came to the notice 
of Samuel Cunard, who came to England from Nova Scotia, 
and obtained the contract for seven years for the conveyance 
of the mails fortnightly. It was in tiiis way that (in 1840) the 
Cunard Steamship Company originated, and its establishment 
marked the commencement of a new era in Adantic steam- 
ship service. Four ships were built — the Britannia, Caledonia, 
Arcadia, and Columbia — each just over 200 feet in length, 34I 
feet in breadth, and with a tonnage of 1 1 5 4. They were fitted 
with side-lever engines of 740 h.p. and had a cargo capacity of 
225 tons and accommodation for 115 cabin passengers. The 
Britannia sailed from the Mersey on July 4, 1840, with sixty- 
three saloon passengers, and arrived at Boston in 14 days 
8 hours. The Cunard Company quickly became established 
in public favour, and other ships were added until ultimately 
the company owned a magnificent fleet of liners. The last 
wooden Cunarder was the Arabia, built in 1852, and fitted 
with engines of 3250 h.p. She attained a speed of about 
13 knots, as compared with the 8| knots of the first Cunarder, 
the Britannia. The first iron ship the company built was the 
Persia, 376 feet in length with a tonnage of 3300 and accom- 
modation for fifty passengers. 
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CHAPTER XV 

OCEAN TRANSPORT: IRON AND STEEL SHIPS 


I. The First Iron Ships 

T he suggestion that ships should be built of iron was 
made as early as 1 809 by Trevithick, the builder of 
the first locomotive successfully to run on rail s, 
The suggestion was received with ridicule, because at that time 
the public could not conceive that an iron ship could possibly 
float. Wooden ships were subsequently built larger and larger, 
until at last it came to be realized that there was a limit. As 
the size of the ship was increased, so the strength and thick- 
ness of the timber had to be increased in proportion. Even 
with the strongest construction, however, wooden hulls were 
liable to droop amidships or at their ends. Thus the atten- 
tion of shipbuilders was turned to the possibility of using iron. 
It was found that iron frames could be sheathed with iron 
plates and that vessels could be built which would not only 
float, but which had a considerably greater carrying capacity 
and immensely greater strength than wooden craft of the 
same dimensions. 

The first attempts at iron construction were in the form of 
barges for inland waterways. Then followed the first iron 
steamship, the Aaron Manbj (built in i8zi), a small vessel, 
106 feet in length, 17 feet in beam, and fitted with a 30-h.p. 
erigine. Various other small vessels were built during the 
next few years, but they did not attract particular attention. 
In 1834 the Garrj Owen, 125 feet in length and 21 feet 6 inches 
in beam, encountered very severe weather on her first voyage. 
Along with several wooden ships she was driven ashore, and 
although the former were either smashed to pieces or badly 
damaged, the Garty Owen was refloated none the worse for her 
experience. This incident formed a striking object-lesson in 

268 



Iron and Steel Ships 

the supetior strength of the iron ship, and it had a considerable 
influence on the future of iron construction. 

It was not long before it became evident that the iron ship 
was superior for all ocean-going purposes, and in the building 
of these ships British shipbuilders had a great advantage. Not 
only was Great Britain the chief iron-producing country of the 
world, but the men of the shipyards were skilled in iron con- 
struction work. Gradually iron gave way to steel, the greater 
strength of which enabled the weight of the hull to be reduced 
and effected even greater economies than those resulting from 
the earlier replacement of wood by iron. The inventions of 
Bessemer and Siemens flooded the world with cheap steel, 
which after 1874 completely replaced iron in marine con- 
struction. 

About this time there was in progress another far-reaching 
change — the introduction of the screw-propeller. The first 
screw-propelled boats were American, and were in operation 
on the Hudson River from 1802 to 1806. Remarkable to 
state, the British Admiralty was prejudiced against propellers, 
and, in spite of practical demonstrations, maintained that a 
vessel in which the power was applied at the stern could not be 
steered ! The first sea-going vessel driven by a propeller was 
Archimedes, 125 feet in length and 22 J feet in beam, which 
made a voyage round Great Britain. By a lucky chance she 
called at Bristol, where a successor to the Great Western — the 
Great Britain — ^was'being built. The superiority of the screw- 
propeller made such a favourable impression on the builders 
of the Great Britain that, although the latter had been designed 
for paddle-wheels, the necessary changes were made to sub- 
stitute the screw-propeller. The Great Britain — the first large 
ocean-going steamer with screw propulsion — ^was 322 feet in 
length, her beam 51 feet, and her tonnage 3500. She sailed 
from Bristol for London in January 1845, and completed the 
voyage at a speed of just over 12 knots. Later she went to 
Liverpool, leaving the Mersey on July 26, 1845, on her first 
transatlantic voyage. She carried about sixty passengers and 
600 tons of cargo, and made the voyage in 14 days 21 hours at 
an average speed of knots. 
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One of the first to realize the possibilities of the iron ship 
fitted with a screw-propeller was William Inman, of Liverpool, 
the founder of the Inman Line. His idea was to run first- 
class steamers between Liverpool and America, and to cater 
particularly for the transport of emigrants, who up to that time 
had been carried in unsuitable sailing-ships with inadequate 
accommodation. The Inman Line commenced transatlantic 
traffic with the City of Glasgow (acquired in 1850), and the 
City of Manchester (purchased the following year), both of 
which were aay feet in length and 3 3 feet in beam. Each vessel 
had accommodation for fidfty-two first-class passengers, eighty- 
five second-class passengers, and four hundred steerage, and a 
crew of seventy. Inman’s project was a great success, and 
more ships were added, until the Inman Line became a severe 
competitor of the Cunard. 

Competition was further intensified by the advent of the 
White Star Line, which originated in a fleet of large and fast 
clipper ships, the management of which T. H. Ismay took 
over in 1867. Later a passenger service between Liverpool 
and New York was commenced, and the Oceanic Steam 
Navigation Company was formed. The first vessel of the 
White Star fleet was the Oceanic (larmched in 1870), 420 feet in 
length, 41 feet in breadth, and tonnage 3707. She was the 
pioneer of the modern type of fast ocean liner, and was 
followed in quick succession by six other ships. The last 
two of these were the Britannic and the Germanic, each 43 5 feet 
in length and 43 feet in breadth, with a gross tonnage of 3000. 
These vessels had a speed of over 16 knots, and reduced the 
transatlantic crossing to less than seven days. 

Mention must be made of the Great Eastern, one of the 
most famous ships of modern times. This vessel was built 
for the Eastern Navigation Company (formed in 1831), and 
was 693 feet in length and 83 feet in breadth, with a gross 
tonnage of 18,91 3 . She was built of iron and had two paddle- 
wheels and a screw-propeller. Her speed under paddle 
averaged 7 knots, under screw 9 knots, and with both 
paddles and screw 1 3 knots. She was designed as a passenger- 
and-freight liner, with accommodation for eight hundred 
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first-, two thousand second-, and eight hundred third-class 
passengers, and was launched on January 31,1858. In anticipa- 
tion that the Government would commission her as a transport 
the accommodation was so arranged that 10,000 troops could 
be carried. The only occasion on which she was used for the 
transport of troops, however, was in June 1861, when she 
conveyed 2125 soldiers and 200 artiliery horses to Canada. 
For her first long-distance voyage she left Southampton on 
June 17, i860, and arrived at New York on the 28th of the 
same month, the return voyage being accomplished in 9 days 
II hours. During the three years 1860-63 she made nine 
transadantic voyages, but financially she was a failure because 
she was before her time. In 1864 she was hired to lay the 
Atiantic cable, and after many disappointments and failures 
(which, however, were not due to the ship) the cable was 
successfully landed at Trinidad Bay, Newfoimdland, on July 
28, 1866. The Great Eastern continued to be employed on 
cable-laying work until 1886, and five years later was broken 
up in a Merseyside shipyard. 

Much might be written about ocean transport in the 
succeeding years, but we must confine the remainder of our 
remarks to some of the modern liners. 


2. Modern Atlantic Liners 

So far as the transadantic service is concerned, two of the 
most famous Atlantic liners of recent years were the Cunarders 
Lusitania and Mauretania — ^length 788 feet, beam 88 feet, and 
tonnage 31,000. These vessds were designed to steam at 24 
or 25 knots, and represented an enormous advance on any of 
their predecessors, winning from Germany the blue riband of 
the Adantic held by that country from 1898 to 1907. The 
Lusitania sailed on her maiden voyage — ^from Liverpool to 
New York — on September 7, 1907, her departure being 
witnessed by over 200,000 people. On this voyage she 
averaged 23 knots despite fog, and on her second voyage im- 
proved her speed to 24 knots. Subsequendy she made ten 
consecutive voyages at an average speed of 25 knots and over,. 
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and could maintain this average without difficulty. In one 
year the Lusitania crossed no fewer than thirty-three times, 
covering 100,000 miles and transporting 41,000 passengers. 
She was sunk in 1915 by a German submarine off the coast of 
Ireland, an act that brought the United States into the War. 

Whereas the Lusitania was built on the Clyde, the Maure- 
tania — which, of course, is still m service — was built on the 
Tyne. In 1907 the Mauretania underwent extensive altera- 
tions — among other changes was the fitting of two new 
propellers, the cleaning of 192 furnaces, and the thorough 
overhauling of the six turbines. At the same time she was con- 
verted from coal- to oil-burning and given a storage capacity 
for oil of over 7000 tons. After this overhaul she was sub- 
jected to a speed test in the English Channel, and for two 
hours kept a speed of 26 knots. For twenty-two years she held 
the Atlantic record, but in 1929 this was taken by the German 
liner Bremen (938 feet in length, loi feet in breadth, and a 
tonnage of 51,656) (Plate XLII, B). The Bremen has accom- 
modation for 800 first-, 500 second-, 300 ‘tourist third-,’ and 
600 third-class passengers. Her crew of 960 brings the full 
complement of the ship to 3160 persons. She was specially 
designed and built for speed, and on her first attempt succeeded 
in making a new record for the Atlantic crossing between 
Cherbourg and New York, which she accomplished in 4 days, 
17 hours, 42 minutes, beating the Mauretanic^s fastest time 
by 8 hours 52 minutes. On her return voyage the Bremen 
maintained the remarkably high average speed of 27-9 knots, 
making the voyage of 2084 miles between the Ambrose Light- 
ship and the Eddystone in 4 days, 14 hours, and 30 minutes. 
Immediately after this performance the Mauretania put up a 
new record when leaving Cherbourg. On August 3, 1929, 
she arrived at New York only 4 hours 2 minutes behind the 
time of the Bremen^ in spite of head winds and heavy seas. On 
her return voyage the veteran Cunarder did even better, 
averaging 27-2 knots and completing the journey in only 
3 hours 19 minutes more than the time occupied by the 
Bremen on her first return trip. 

Since that time the Atlantic record has been further lowered 
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by the Europa, a sister-ship of the Bremen and of similar 
dimensions. This vessel was launched in August 1928, but 
her completion was delayed by a disastrous fire which broke 
out on board while she was being fitted out. On March 25, 
1930, while on her maiden voyage, she made the crossing 
between Cherbourg and the Ambrose Channel Lightship in 
4 days, 17 hours, 6 minutes, at an average speed of 27-91 knots. 
This time is eighteen minutes less than that of the Bremen’s 
fastest run. 

The success of the Bremen and the Europa naturally aroused 
curiosity as to the attitude of the Cunard Company. Specula- 
tion on this matter has now been set at rest to a large extent 
by an ann ouncement regarding a new Cunard vessel. The 
official statements are very guarded and noncommittal, but it 
seems Likely that the new vessel will be designed for a mini- 
mum speed of 28 knots, and that her actual speed will be well 
over 30 knots. Her tonnage will be 70,000, and her over-all 
length 1000 feet or more. It is of particular interest to learn 
that the new ship will be driven by single-reduction geared 
turbines, taking steam from boilers of a new pattern, details 
of which are not yet available. The total power output will 
probably be from 190,000 to 2oo,ooos.h.p. — that is, from 60,000 
to 70,000 h.p. more than the designed output of the Bremen. 

To return to the existkig Ctmard fleet, the Mauretania was 
followed by the Aquitania (length 901 feet, beam 97 feet, and 
gross tonnage 45,647). She is fitted out on a particularly 
magnificent scale, and has accommodation for passengers and 
crew amounting to 4202. The feeding of this army of people 
at sea, where every article of food has to be provided in ad- 
vance and stored for days, is a great undertaking, but perfect 
organization based on long experience makes it possible with- 
out confusion. The largest Cunarder to-day is the Berengaria, 
formerly the German Imperator, which was handed over to 
Britam by her builders as part reparation for shipping sunk by 
German submarines. Her length is' 911 feet, beam 98 feet, 
and gross tonnage 52,226. 

In passing it must be, mentioned that the vessels of the 
Cunard Company rendered magnificent service during the 
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War, transporting nearly 1,000,000 troops and 10,000,000 tons 
of cargo, and steaming a distance of nearly 2,500,000 nules. 

At the time of writing the largest ship in the world is the 
White Star liner Majestic — also a German-built ship — 956 feet 
in length, 100 feet in breadth, and gross tonnage 5 6, 5 5 1 . She 
is fitted with ioo,ooo-h.p. turbines, and on her trials developed 
24^ knots. 

The average consumption of fuel oil during her passage 
across the Atiantic is about 5700 tons. She has nine decks, 
and carries 900 first-class, 680 second-class, and 1000 third- 
class passengers, with a crew of 1100, making a total of 3680. 

Another monster finer is the Leviathan, an American-owned 
ship with an over-all length of 9 5 o feet, width 1 00 feet, and gross 
tonnage 39,956. Originally the German Vaterland, she was at 
New York when war broke out and remained there until 1917, 
when the United States joined the Allies. The ship was seized 
and converted for use as a transport, in which capacity she 
made ten trips across the Atiantic carrying 119,511 United 
States troops. After the Armistice she was reconditioned and 
placed on the American Atlantic passenger service. She 
accommodates 976 first-class, 548 second-class, and 2117 third- 
class passengers, with a crew of 1150, making a total of 4791 
persons. She too has been converted from coal- to oil-burning, 
and has a storage capacity of 9500 tons of oil fuel. 


3. Some Famous Shipping Companies 

In addition to the Atiantic trade there is, of course, a great 
ocean-transport business done with other countries. Trade 
with the East is largely carried on by the Peninsular and 
Oriental Steam Navigation Company, or the P. and O., as the 
fine is more familiarly known. The company has a fine fleet 
of liners, the latest of which — the Viceroy of India — ^is the first 
British-built large passenger finer to be equipped with electric 
propulsion. She is a combined passenger-and-freight vessel, 
with accommodation for 415 first-class and 258 second-class 
passengers. In 1929 on her trials this ship put up an average 
speed of 1 7* I knots in adverse weather conmtions. 
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The Elder Dempster Line, which trades mostly with the 
West Coast of Africa, has had a rapid development. In 1900 
its fleet had an aggregate gross tonnage of 151,593, which by 
1925 had reached approximately 1,350,000 tons. 

The Royal Mail Steam Packet Company began its career 
with wooden paddle-steamers, and has run ships to almost 
every port in the West Indies. The line has coundess rami- 
fications, however, and runs vessels to almost all parts of the 
world, both east and west. 

The Union-Castle Line resulted from fusion in 1900 of the 
Union Steamship Company, Ltd., and the Castle Line. The 
former company began operations in 1853 ^ of coal- 

carrying vessels which were used by the British Government 
during the Crimean War. Later the company obtained con- 
tracts for the transport of the mails and developed a mail line. 
The Castle Line was formed in 1862, and consisted of sailing- 
ships which ran between Liverpool and Calcutta, The latest 
vessel of the Union-Castle Line is the Carnarvon Castle, a 
famous motor-ship. 

The Canadian Pacific Railway is one of the best-known large 
railway organizations that also maintain an extensive fleet of 
ocean-going vessels. It commenced its Pacific passenger 
service in 1887 with three of the older smaller ships of the 
Cunard Line, which were purchased from that company. The 
experimental service was a great success, and in 1890 the 
Government paid the company a substantial sum for the trans- 
port of mails on condition that modern twin-screw steamers 
were used. Three new ships were therefore built and placed 
in service, and the old Cunarders were withdrawn. With the 
new ships, which were all of 6000 tons, the Canadian Pacific 
Railway established a regular mail service between Vancouver 
and Hong-Kong, by way of Japan. In 1903 the Canadian 
Pacific Railway purchased fifteen ships from the Beaver Line, 
establishing themselves in the Atlantic freight-and-passenger 
services. In recent years several fine ships, belonging to the 
‘Empress’ and the ‘Duchess’ classes, have been added to the 
C.P.R. fleet. The Empress of Scotland is a fine vessel of nearly 
25,000 tons, and another popular ship, the Empress of Canada, 
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22,500 tons, was te-engined in 1929. The Empress of Britain^ 
launched in June 1930, represents the latest development in 
steam propulsion — single reduction-turbines driven by steam 
from high-pressure water-tube boilers. 


4. Motor-ships and Electrical Ships 

The introduction of the marine internal-combustion engine 
marked a notable development in ship propulsion. This engine 
operates on the same principle as the more familiar petrol 
engine, but uses crude oil — a fuel that is heavier than petrol, 
but which is equally effective when vaporized. The majority 
of the heavy-oil marine engines operate on the Diesel principle 
in which the charge — ^taken in during the suction stroke — 
consists of pure air only. This is compressed to about 500 
pounds to the square inch, and is thus raised to a temperature 
sufficiently high to ignite the oil fuel that is sprayed into the 
cylinder at the end of the compression stroke. The fuel is not 
exploded as in the petrol-engine, but is burned, the flame last- 
ing for about one-tenth of the stroke. The result is that a 
steady pressure is maintained on the piston for an appreciable 
period by the hot expanding gases. Of the many advantages 
of the internal-combustion engine for marine propulsion 
the most important are the great saving effected in bunker 
space, the fact that oil fuel may be taken on board with greater 
ease and speed than coal, the elimination of stokers, and the 
reduction of engine-room staff. 

The first motor-vessels of considerable size were two oil- 
tank ships, the Delo and the Emanuel Noble, built in Russia and 
put into service on the Caspian Sea in 1908. The first sea- 
going motor-ship was the oil-tanker Vulcanus (1180 tons gross), 
built at Amsterdam in 1910 and fitted with a Diesel engine of 
650 h.p. These pioneer vessels were followed by many others, 
and the internal-combustion-engined ship is now competing 
successfully with steam in ocean transport. 

Among the most notable of the Diesel-engined passenger 
liners is the Gripsholm, the first twin-screw ship of her class. 
She belongs to the Swedish- American Line, is 574 feet 6 inches 
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in length and 74 feet in beam, with a gross tonnage of 17,300. 
Her Diesel engines give a total of 13,500 h.p., and she has 
accommodation for 91 first-, 355 second-, and 1006 third-class 
passengers. Another fine vessel, the Carnarvon Castle — 
already mentioned — ^is 655 feet in length, 73 feet in breadth, 
and ao,ooo tons displacement. More recent examples of the 
possibilities of the motor-ship are shown in the Asturias and 
her sister-ship, the Alcantara, of the Royal Mail Steam Packet 
Company, which carry a total of 1800 passengers and crew. 
They have a length of 65 5 feet 8 inches, beam of 78 feet, gross 
tonnage of 22,1 8 1 , and their Diesel engines develop 1 5 ,000 h.p. 

At the time of writing the largest British motor-ship is the 
White Star twin-screw liner Britannic, launched in 1929. She 
is 680 feet in length, 82 feet in breadth, her gross tonnage is 
26,840, and she has accommodation for 1550 passengers. Her 
Diesel engines consist of two ten-cylinder four-cycle double- 
acting engines, each of 10,000 h.p. 

This chapter would not be complete without some reference 
to another interesting development of recent times — the 
electrically propelled ship. The earliest application of this 
form of propulsion was made on the Clyde in 1911 with an 
experimental launch named the Electric Arc. Subsequent 
developments in this direction have been largely confined to 
the United States Navy, the most notable examples of this type 
being the two huge aircraft carriers, Saratoga and Lexington, 
each 900 feet in length,. 105 feet in width, and with a displace- 
ment of over 40,000 tons. On her trial trips the Lexin^on 
developed 210,000 h.p. and attained a speed of 34-68 knots 
(equivalent to over forty miles an hour). The fact that such 
an enormous weight can be propelled through the water by 
electric machinery at a speed that would be considered quite 
good for a motor-car on a smooth road shows that die 
electrically driven ship has some wonderful possibilides. In 
1927 a large electrically propelled passenger-and-freight liner 
was built for service with the Panama Pacific Line, and the 
system is now being further extended in the United States 
merchant service. 

It is safe to say that, taken as a whole, water transport has 
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been found cheaper than land transport. The reason for this 
is that roads — often constructed at great labour and expense 
— constandy need to be repaired, otherwise they would soon 
become impassable. On the other hand, a ‘water road’ — 
river, lake, or sea — changes litde or not at all during the 
history of a nation. In the case of a river there may be some 
amount of silting up, or in the case of the sea there may be 
coastal differences caused by erosion, but on the whole the 
water-road is much more permanent than the land road. 

The cheapness of water transport is made more evident by 
comparing the capital ouday required for a railway company 
and that required by a steamship company at the present time. 
Before the present grouping the largest railway company in 
the United Kingdom had a capital of 5^i7z,ooo,ooo, and at 
the same period there was no single British shipping com- 
pany with a capital even approximating £xo,ooo,ooo. At the 
same period the total value of the mercantile marine of the 
United Kingdom (comprising no less than 18,250,000 tons of 
shipping) was only about £1^0,000,000. Notwithstanding 
this fact, this shipping carried about half the ocean transport 
business of the world. The railway companies are saddled 
with extraordinarily heavy preliminary expenses in surveying 
their routes, getting their B^s through Parliament, cost of the 
land, and the making good of damage. The bulk of their 
capital expenditure thus goes in preliminary expenses, com- 
pared with which the cost of rolling-stock is comparatively 
small. The capital of the railways in the United King- 
dom stood at approximately (in 1930) 3(^1,187,500,000, and 
two-thirds of this vast sum has been expended in securing the 
roadway. We see, therefore, that there never can be any 
comparison between railway rates and steamship freights. 



CHAPTER XVI 
THE STORY OF THE AIRSHIP 
I. The First Balloons 

T he story of the conquest of the air is largely one of 
persistent endeavour coupled with courageous pioneer- 
ing. Even at a comparatively early period investiga- 
tion proceeded on two distinct lines. On the one hand there 
were experiments with lighter-than-air craft, and on the other 
with heavier-than-air machines. These two divisions remain 
in force to-day — we have our giant airships and our great 
air-liners, each type with influential supporters. 

One of the earliest references to ascending in the air by 
means of a balloon occurs in the writings of Roger Bacon 
(1214-94), the famous philosopher. Bacon suggested an 
aerial machine 

composed of a large hollow globe of copper or other suitable 
material, wrought extremely thin in order to have it as light as 
possible. It must then be filled with ethereal air or liquid fire, 
and launched from some lofty point into the atmosphere, where it 
wiU float like a vessel on water. 

Subsequently there were other similar suggestions based on 
using hollow metal balls, but the way for lighter-than-air 
balloons was not made clear until 1766 when Cavendish dis- 
covered hydrogen, a gas approximately one-fourteenth the 
weight of atmospheric air. Priestley, the discoverer of oxy- 
gen, published a work entitled Experiments relating to Different 
Kinds of Air, and in 1782 a translation of this book came 
into the possession of Jacques Montgolfier, a paper manu- 
facturer of Annonay, near Lyons, France. 

Montgolfier was interested in chemistry, and when he had 
read Priestley’s comments the idea occurred to him that by 
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allowing hot gases to pass into a bag of some very light 
material it would be possible to make this bag ascend. He 
commenced to experiment with a balloon of paper, which was 
held over a fire of burning straw until filled with hot air, when 
it was released and ascended to a height of about looo feet. 
The success of the experiment so pleased Montgolfier and his 
brother, Joseph, that they set to work to construct a larger 
balloon. On June 5, 1783, a public demonstration was given 
in the market-place, which was thronged with a vast concourse 
of people (Plate XLIII, B). In the centre of the square a linen 
envelope was fixed to a wooden frame, and, a fire of chopped 
straw having been lighted, the envelope was filled with hot air. 
At a signal it was released and rose so rapidly that in ten 
minutes it was at a height of 600 feet. It drifted across 
country for nearly a mile and a half before coming to earth. 

The French Academy, hearing of the experiment, instructed 
M. Charles, Professor of Physics at the Conservatoire in Paris, 
to construct a balloon and carry out experiments. Charles 
filled his balloon with hydrogen, which he obtained from the 
action of dilute sulphuric acid on iron filings. The envelope 
of the balloon was made of silk dipped in a solution of india- 
rubber, and 1000 pounds of filings and 498 pounds of acid were 
used before it was filled with gas. On August 26 the balloon 
was filled sufficiently to cause it to rise to a height of 100 feet, 
its further ascent being prevented by ropes. 

On September 12 Joseph Montgolfier gave a demonstration 
with one of his balloons in Paris, repeating the exhibition at 
Versailles a week later in the presence of Louis XYI. On this 
latter occasion the balloon carried a cock, a duck, and a sheep, 
this being the first ‘p^-ssenger’ flight ever made. The balloon 
: rose to a height of 1440 feet and descended after beiug in the 
air about eight minutes, the ‘passengers’ being unhurt. This 
momentous flight led to much speculation as to the possibility 
of balloons conveying human beings through the air. As no 
one seemed prepared to take the risk of a first flight the King 
ordered that two criminals who had been sentenced to death 
should be sent up in a balloon. This idea was so repulsive to 
a young man, Pflitre de Ro2ier, that he undertook to make a 
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A, de Rozier and d’Arlandes in a Montgolfier balloon— first 
(1783). B, the Montgolfiers’ demonstration in 1783- L, Biai 
^ ^ ^ at Nuremberg {1787). 
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The Story of the Airship 

flight himself. On Octobet 1 5 , 1 78 3 , a large balloon, specially 
made by Jacques Montgolfier, was inflated in Paris, and de 
Rozier made several trial ascents while the balloon was held 
captive. On November 21 he and the Marquis d’Arlandes, 
who had volunteered to accompany him, made the first free 
ascent, the balloon rising to a height of 3000 feet (Plate XLIII, 
A). It crossed Paris and came to earth in a suburb after being 
in the air 20 minutes. 

In the meantime Charles was improvmg his hydrogen-fiUed 
balloon, and on December i, 1783, he made an ascent accom- 
panied by a man named Robert, who was gready interested in 
the experiments. The balloon rose to a height of 1 800 feet, and 
after an hour and a quarter in the air descended at Nesle some 
twenty-seven miles away. Robert alighted, but Charles deter- 
mined to make a further flight, and as a result of the lightened 
load the balloon shot up to the record height of 9300 feet. 
Charles landed safely thirty-five minutes later three miles away. 

These experiments attracted the attention of Jean Pierre 
Blanchard, who for several years had been experimenting with 
winged flying-machines. He made a hydrogen balloon 27 
feet in diameter with a small car, equipped with two wings and 
a rudder, suspended beneath. On March 2, 1784, Blanchard 
ascended in his balloon from Paris, but, owing to a leak in the 
envelope, had to descend after having risen only a little way. 
The envelope was repaired, and Blanchard ascended again, 
and, carried by the wind, he passed over the river Passey, 
ultimately descending near Grandcour, forty-five miles distant. 

On September 13, 1784, Vincent Lunardi, a native of Italy 
and secretary to the Neapolitan Ambassador in London, made 
an ascent from the training-ground of the Honourable Artillery 
Company. He was accompanied by his friend Biggin, but 
the balloon failed to rise, owing to unsatisfactory filling. On 
Lunardi determining to make the ascent alone, however. 
Biggin alighted, and the balloon soared above the crowd of 
spectators, subsequently descending in a cornfield at South 
Mimms, in Hertfordshire, where Lunardi landed a cat that he 
had taken up with him. He then reascended, and fifty minutes 
later came down in a meadow at Standon, near Ware. 
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One of the most remarkable features of all these early eflForts 
was their entire freedom from accident. 


2. Crossing the Channel by Balloon 

Naturally the first passenger flight across the English 
Channel — accomplished by Blanchard, on January 7, 1785 — 
created a great sensation, particularly in France. Blanchard 
ascended from the cliffs at Dover, having with him as pas- 
senger an American, Dr Jeffries, who had previously accom- 
panied him on an experimental trip over Kent. The flight 
had been in progress only a short time when the balloon began 
to descend rapidly, and ballast had to be thrown out to lighten 
it. By the time the French coast was sighted not only had all 
the ballast been cast overboard, but practically everything else, 
including anchors, books, provisions, and even clothing. As 
a last resort the balloonists were about to fasten themselves to 
the ropework above the car, intending to cut away the latter, 
when the balloon approached the forest of Guines and de- 
scended so low that Jeffries was able to grasp the branch of a 
tree. The valve was then opened and the envelope deflated, 
the aeronauts being assisted by some horsemen who arrived 
on the scene a little later. On the following day Blanchard 
was f^ted at Calais, and the freedom of the city was conferred 
upon him. 

When de Rozier heard of Blanchard’s success he at once 
resolved to accomplish the same feat in the opposite direction 
— that was, from France to England. He constructed a silk 
envelope, the bottom of which was so arranged that a fire 
could be lighted beneath to add heated air to the envelope, 
which was filled with hydrogen at the start. This arrange- 
ment was severely criticized by scientists, who declared that 
nothing could prevent the hydrogen from catching fire. This 
criticism did not deter de Rozier from his enterprise, however, 
and the balloon and apparatus for filling it were conveyed to 
Boulogne to await a favourable opportunity for the flight. 
The weather was, unsuitable for several weeks, but conditions 
gradually improved, and on June 16, 1785, de Rozier decided 
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to make the trip. Along with a friend, Romaine, he climbed 
into the car of the balloon, the ropes were released, and the 
balloon shot up into the air. It then drifted seaward, became 
stationary, commenced to drift slowly landward, and then, to 
the horror of the spectators, suddenly collapsed and crashed to 
earth. It came down dose to the place where Blanchard 
had descended after his successful crossing, and those who 
rushed to the rescue found de Rozier already dead and Romaine 
so badly injured that he survived him only a short time. 

This was the first fatal accident in the history of ballooning, 
and it cast a great gloom over France, resulting in a public 
outcry against further attempts to excel the achievements of 
the pioneers. The French Revolution and the wars that 
followed temporarily relegated the subject of ballooning to 
the background, and although in 1793 a military corps was 
founded for carrying out reconnaissance work by means of 
balloons, little else was done for some time. 

In 1803 Count Zambeccari and two friends made a remark- 
able balloon voyage from Bologna in Italy. Their balloon 
rose slowly, and after hovering over the town for a consider- 
able time was carried away in a south-westerly direction. It 
descended to the sea, and, in spite of the fact that the ballast 
was thrown out, the passengers were up to their waists in 
water. The start had been made by night, and when daylight 
broke the Count and his friends found themselves opposite 
Pesaro. They were rescued by sailors in a boat and conveyed 
to Pola, but the balloon, which rose again when they were 
taken off, eventually descended somewhere in Turkey. Zam- 
beccari met his death in i8ia, when descending after a success- 
ful flight from Bologna. The balloon caught fire, and the 
aeronauts jumped from the car while it was at a considerable 
height above the ground. Zambeccari was so badly injured 
that he died on the following morning, but although his 
passenger was badly hurt, he recovered. 

In 1806 James Sadler attempted the first balloon-crossing of 
the Irish Sea. He ascended from Dubhn, but before long 
the balloon fell into the sea, Sadler being rescued by the 
crew of a Douglas fishing-boat. The flight was successfully 
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accomplished five years later by Sadler’s son Windham, who 
crossed from Dublin to Holyhead in five hours and a half. 

3. The First Navigable Balloons 

Up to this time balloons had enabled aeronauts to demon- 
strate that with normal weather conditions flights could be 
regarded as reasonably safe. It was clear, however, that the 
balloons were entirely at the mercy of the wind, and that there 
was no means of insuring flight in any given direction. Until 
some means could be found of steering a course irrespective of 
the direction of the wind it was evident that ballooning could 
never be of any practical value. It was then that aeronauts 
began to give serious consideration to the problem of devis- 
ing a dirigible balloon. In 1783 Gaspard Monge, a French 
mathematician, had proposed to attach twenty-five spherical 
balloons together by flexible connexions, the car of each 
balloon to be occupied by two aeronauts. The individual 
balloons were to ascend or descend according to signals of the 
captain in the car of the first balloon, so that the arrangement 
of balloons would wriggle its way through the air as a snake 
wriggles through water ! We do not propose to deal with all 
the other experiments that were made subsequently — the most 
notable of which were, perhaps, those of Guyton de Morveau; 
of General Meusnier, of the French Army; of Colonel Lennox, 
also of the French Army; of the American, Wyse; and of 
Gifiard, another Frenchman. 

In 1863 Nadar, a Parisian photographer, expressed the 
opinion that aerial navigation could only be accomplished 
by heavier-than-air machines, and two years later Paul Haen- 
lein, a German, constructed a dirigible balloon that derived its 
motive power from a gas engine accommodated in the balloon- 
car. The envelope was cylindrical with cone-shaped ends, 
and was lined with a thick coating of rubber. It was 164 feet 
in length, 30 feet in diameter, and its capacity was 85,000 cubic 
feet, the car being suspended by ropes and slung as close as 
possible to the envelope. A four-cylinder Lenoir-type 6-h.p. 
gas-engine provided me motive power, the fuel being drawn 
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from the balloon envelope. At its trials this promising airship 
attained a speed of loj miles an hour, but unfortunately lack 
of funds prevented further experiments being carried out. 

Following the crushing defeat of the French at Sedan Paris 
was soon entirely cut off from the outside world. Balloons 
were used to re-estabhsh communication, and many ascents 
were made. The first was on September 23, when Durouf 
undertook to carry important dispatches, and after a flight 
of three hours the balloon came down near fivreux, having 
safely passed over the enemy lines. After two other balloons 
had been equally successful in the next four days the Govern- 
ment decided to establish a regular balloon service for the 
transport of mails from the b^esieged city. Two balloon 
factories were built and equipped in Paris to construct balloons 
of 70,000 cubic feet capacity with cars to accommodate four 
persons. During the siege of four months sixty-six balloons 
left Paris and transported out of the city 102 passengers and 
9 tons of telegrams and letters. Many of the balloons also 
carried pigeons, which were subsequently released to fly hack 
to Paris with messages containing military or civil information. 
Only five of the balloons met with disaster — three fell into the 
hands of the enemy, and two mysteriously disappeared and 
were never heard of again. 

These successful ascents from besieged Paris reawakened 
interest in aerial navigation, and in October 1870 Du Puy de 
Lome, a marine engineer, received a grant of ^1600 from the 
French Government to enable him to construct an experi- 
mental dirigible balloon. It had a cigar-shaped envelope, was 
II 8 feet in length and 49 feet in diameter, and the envelope 
(which was iuflated with hydrogen) had a capacity of 122,000 
cubic feet. The car was large enough to accommodate a crew 
of fourteen men, four of whom worked a propeller 30 feet in 
diameter. The rudder consisted of a triangular sail hoisted at 
the stern and immediately below the envelope. When tried 
at Vincennes on February 2, 1872, the dirigible ascended with 
a full complement of passengers, and, having been set at right 
angles to the wind, it was successfully steered (at a speed of 
about six miles an hour) along a course that deviated some ten 
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degrees from the path of the wind. Later it descended safely 
about ninety miles from Paris, the trial showing that under 
favourable conditions a lighter-than-air balloon could be con- 
trolled during flight by means of a screw-propeller and rudder. 

In 1897 an Austrian engineer named Schwarz built the first 
aluminium dirigible balloon, 134 feet in length and 42 feet 
in width. The body consisted of a lattice framework of 
aluminium tubes, covered with aluminium sheeting inch 
thick. Inside the aluminium envelope was a silk bag, which 
was filled with hydrogen and expanded so that it expelled the 
air from the envelope. When the envelope was filled the bag 
was torn to pieces and pulled out. An aluminium car slung 
beneath carried a 12-h.p. benzene motor operating four pro- 
pellers, two for vertical and two for horizontal movement. 
Four years were required to design and build this dirigible, 
and about £4000 was expended on the work. At the trial the 
dirigible, with one engineer on board, rose to a height of 82 
feet. After remaining stationary for a few minutes it com- 
menced to fall swiftly, for the engiaeer, having found he was 
unable to navigate the airship alone, became frightened and 
opened the valve. There were no safety devices to check the 
fall of the craft, which sped downward with increasing velocity. 
The engineer jumped out of the car just before it struck the 
ground and escaped with only slight injuries, but the dirigible 
was destroyed. 

In 1897 Santos-Dumont, a wealthy young Brazilian on a 
visit to Paris, made an ascent in a balloon, an experience that 
so thrilled him that he ordered two balloons to be constructed 
for his own use. At this time motor-tricycles were very 
popular, and it occurred to Santos-Dumont that by using a tri- 
cycle engine in a balloon he might evolve an effective airship. 
He resolved to construct an elongated dirigible of sufficient 
power to lift himself and whatever else might be necessary in 
the way of basket, motor, fuel, and ballast. The envelope for 
the dirigible was constructed of Japanese silk, and was 82| feet 
in length and n| feet in diameter, having a capacity of 6354 
cubic feet. The rudder, a triangular steel frame covered with 
silk, was attached to the stern. The airship was made to cant 
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upward or downward — for climbing or descending — by two 
sandbags, which, suspended fore and aft, could be manipu- 
lated to alter the centre of gravity when necessary. The first 
attempted flight ended in disaster, the airship being blown 
against some high trees and the envelope torn. Two days 
later, however, on September 20, 1898, a successful ascent was 
made from the Zoological Gardens, Paris. The airship was 
m anoeuvred to right and left and up and down, in order to test 
the steering-gear. It then ascended to a height of 1300 feet, 
but only with difficulty, owing to the gas in the envelope 
contracting with great rapidity. 

In the following year Santos-Dumont constructed a second 
and larger dirigible with a capacity of 7000 cubic feet. On 
May 1 1 a trial was made, but again the contraction of the gas 
caused the airship to fall rapidly, and it was wrecked on the top 
of some trees. Four other airships followed in rapid suc- 
cession, and with the sixth Santos-Dumont (on October 19, 
1901) won a £4000 prize offered by M. Deutsch, a member of 
the Paris Aero Club, to the first man who should succeed in 
making an aerial voyage round the Eiffel Tower, returning 
to the starting-point at Saint-Cloud within half an hour of 
setting off. The winning effort was accomphshed with a 
narrow margin of 30 seconds. This airship had a capacity of 
22,239 cubic feet, a lifting-power of iji8 pounds, and was 
fitted with a four-cylinder 12-h.p. engine. 


4. The Zeppelins — ^the First Rigid Airships 

In the meantime important experiments were being made by 
Count Ferdinand von Zeppelin, a retired German Army 
officer, who had come to the conclusion that Schwarz’s ill- 
fated airship had been constructed on sound principles. “I 
intend to build a vessel,” Zeppelin declared, 

that will be able to travel to places that cannot be approached — or 
only with great difficulty — by other means of transport, to undis- 
covered coasts or interiors, in a straight line across knd and water 
where ships are to be sought for, from one fleet station or army to 
another carrying persons and despatches for observations of the 
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movement of hostile fleets or armies, but not for actual participa- 
tion in actual warfare. My balloon must be able to travel several 
days -without renewing provisions, fuel, or gas. It must travel 
quickly enough to reach a certain goal in a given number of days, 
and must possess sufficient rigidity and non-inflammability to 
ascend, travel, and descend under ordinary conditions. 

This announcement was received with much scepticism and 
some ridicule, for it was regarded as most improbable that an 
efficient airship could be evolved by a man who had devoted 
his life solely to military affairs. Zeppelin had the courage to 
support his convictions, however, and sold his family estate, 
withdrew his life-savings, and, supplementing the money from 
these two sources with his modest army pension, succeeded in 
raising £30,000. A company was then formed with a capital 
of £40,000, one half of which Zeppelin contributed. It was 
decided to construct and house the airship in a floating work- 
shop on Lake Constance, and a timber shed floating on 
ninety-five pontoons was built. When completed the air- 
ship was 3 90 feet in length and about 3 o feet in diameter. The 
outer envelope was of silk specially treated and stretched over 
an aluminium framework. This was divided into sixteen small 
compartments each containing a hydrogen-filled balloon. A 
sliding weight on a steel cable altered the centre of gravity of 
the airship, and allowed it to be manipulated in a manner 
similar to that used by Santos-Dumont. Two cars, 5 feet by 
3 feet, slung beneath the envelope each contained a i6-h.p. 
Daimler benzene motor working two propellers. Sufficient 
fuel was carried for a ten-hours’ flight. 

The building of the airship occupied two years, and on 
July 2, 1900, a trial flight took place. Count Zeppelin and 
four assistants were on board. Some minor accidents led to 
the flight being prematurely concluded, but on a further test 
during the following month a speed of 30 feet a second was 
attained. Eventually the airship collapsed, but the construc- 
tion of a better one was commenced, and on June 17, 1906, this 
second Zeppelin attained a height of 15,000 feet. Unfortun- 
ately it was destroyed the following night by a high wind, 
while at anchor. Further Zeppelins were built (Plate XLIV, 
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yl), each improved in various details and equipped with 
motors of greater power than its predecessor. So con- 
vincingly did they demonstrate the reliability of this type of 
aircraft that regular airship transport services were com- 
menced in Germany. At the time of the outbreak of the War 
in 1914 provincial airship-travel was well established in that 
country. 

Although Zeppelin did not confine his attention to develop- 
ing only passenger-carrying airships — ^he recognized the 
enormous possibilities of dirigibles in warfare — ^he remained 
faithful to the principle of a rigid framework enclosing a series 
of gas-filled ballonettes. In 1912 he constructed the Li, a 
naval airship, 514 feet in length and 47 feet in diameter. It 
contained seventeen small hydrogen-Med balloons, and had 
a capacity of 776,600 cubic feet. It was fitted with three 
Maybach engines, giving a total of 540 h.p., and under 
favourable conditions it attained a speed of 50 miles an hour. 
The sliding-weight arrangement was replaced by two pairs 
of plane-sets, one forward and the other aft, and there 
were two platforms on the top of the airship for mounting 
machine-guns. 

5. The First British Airships 

While the rigid airship, capable of long-distance flight, was 
thus being developed in Germany, there was comparative in- 
activity in airship matters in England. Such experiments as 
were carried out were made to determine the possibilities of air- 
ships in connexion with military operations. Either non- 
rigid or semi-rigid airships were in favour, the latter being the 
ordinary type of elongated balloon similar to that employed 
by Santos-Dumont, but strengthened by the addition of a keel 
along the base of the envelope. The first British airship, built 
in 1907 at the Royal Aircraft Establishment at Farnborough, 
was of this type. Subsequendy several other non-rigid air- 
ships were built or purchased by the Army authorities, but 
they were not very successful. 

The Beta, a non-rigid airship of 35,000 cubic feet capacity, 
performed good work between 1910 and 1912, and on one of 
T 289 



The Romance of Transport 

her flights flew from Farnborough to London and back. The 
Gamma (capacity, 75,000 cubic feet) had a speed of 28 miles an 
hour. At first she was fitted with an 80-ii.p. Green engine, 
driving metal propellers, but subsequently two 45-h.p. Iris 
engines and four-bladed wooden propellers were substituted, 
and the airship was regularly used until 1912, when it became 
necessary to renew the envelope. The Delta, also a non- 
rigid airship, with a capacity of 1 80,000 cubic feet and a lifting 
force of 5I tons, was completed in 1912. Driven by two 100- 
h.p. White and Poppe engines, she was capable of a maximum 
speed of 45 miles an hour with a range of 350 miles. The 
Delta is notable for the fact that from it wireless telegraphy 
transmissions were successfully carried out, and on another 
occasion a parachute descent was safely accomplished. 

The first rigid airship to be built in Great Britain was con- 
structed in 1 91 1 by Vickers, Ltd. It was built for the Ad- 
miralty, and was known variously as the Mayfly and “ Naval 
Airship No. i.” It was 512 feet in length, 48 feet in diameter, 
and had a capacity of 660,000 cubic feet. Two cars slung 200 
feet below the envelope each accommodated a i8o-h.p. 
Wolseley motor. The Mayfly represented much thought and 
money, Imt its career was of short duration, for it was wrecked 
while being taken out of its hangar at Barrow-in-Fumess. 

. In 1913 the Admiralty purchased an Astra-Torres airship 
from the Astra Company of France (Plate XLIV, B). This 
airship was the invention of a Spanish engineer named Torres, 
who, having unsuccessfully endeavoured to convince the 
Spanish Government of the merits of his invention, sought 
the co-operation of the Astra Company. The distinctive 
feature of the invention was that practically the whole of the 
suspension system of the airship was arranged inside the 
envelope, thus reducing the air resistance of external sus- 
pension ropes to a minimum. The airship purchased by the 
Admiralty (240 feet in length and 46 feet in diameter) was fitted 
with two 200-h.p. Chenu motors, which were capable of pro- 
pelling it at a speed of over 5 1 miles an hour. The car accom- 
modated a crew of seven. In 1914, after the outbreak of 
war, a second and slightly larger airship of the same type was 
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purchased, and, together with the airship acquired in the 
previous year, was engaged in patrolling the Channel in con- 
nexion with the transport of troops to France. 

During the War coastal patrol work and escort duty 
necessitated England’s equipping herself with a considerable 
number of small airships, and a type of small non-rigid airship 
similar to the Delta was evolved. They were officially styled 
the “S.S.” (Submarine Scout) class, but were more familiarly 
known as ‘blimps.’ They were 143 feet in length, 27 feet 
9 inches in diameter, and had a capacity of 60,000 cubic feet. 
Various types of engines were used, and in all cases a speed of 
over 50 mUes an hour was attainable. New and improved 
types of ‘blimps’ were produced from time to time, each 
succeeding type having greater speed and flying range. In 
1916 the “Coastal” class was evolved, and in the following 
year an improved edition of non-rigid airship, known as the 
North Sea type, was designed for scouting in the North Sea. 
These North Sea airships were 262 feet in length and 5 5 feet in 
diameter, had a capacity of 360,000 cubic feet, and carried a 
crew of ten. They were fitted with two 275-h.p. Rolls-Royce 
Falcon engines, giving a speed of 60 miles an hour, and had a 
greater flying range than the largest of the earlier ‘blimps.’ 


6 . An Airship crosses the Atlantic 

In the meantime Germany was building Zeppelins with all 
speed, and at the close of 1914 two factories were in operation. 
One of these was at Berlin and the other at Friedrichshafen, 
and each was capable of producing two Zeppelins a month. 
The practicability of rigid airships was conclusively demon- 
strated to England in the course of Zeppelin bombing raids. 
Although several airships suffered at the hands of the British 
airmen during the first two years of the War, aU were com- 
pletely destroyed, so that they could not be examined. On 
the night of September 24, 1916, a Zeppelin (L33) was 
brought down near Colchester, and although her crew set fire 
to her, only the outer cover and the gas-bag were destroyed. 
The structure, which was practically undamaged, provided 
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British engineers and designers with a long-desired oppor- 
tunity of making a detailed study of Zeppelin construction. 
The streamline form, employed in this Zeppelin for the first 
time, was adopted by the British authorities for the rigid air- 
ships they subsequently designed. Incidentally, it may be 
mentioned that, while introducing the best points of the 
Zeppelin, the British airships also embodied many modi- 
fications and improvements that were the work of British 
designers. 

The Great War was well advanced before the British rigid 
airships were available for service, and several of them were 
still under construction at the time of the Armistice. The 
first of these rigid airships to attract public attention was the 
R 34, which had a framework of duralumin and carried four 
cars, each 30 feet in length, slung beneath the huge hull. 
It was driven by five 250-h.p. twelve-cylinder Coatalen 
Maori IV Sunbeam engines, coupled to four propellers, three 
17 feet 6 inches and one 19 feet 6 inches in diameter. 

In 1919 the R34 made an historic flight across the Atiantic 
and back, carrying 4900 gallons of petrol (at the start) and a 
crew of thirty-two, who did four-hour turns of duty. The 
flight began early in the morning of July 2 from East Fortune, 
in Scotland, and during the greater part of the outward trip 
the airship flew at an altitude of 1 5 00 feet. As she approached 
the Newfoundland coast she passed over innumerable icebergs, 
and, after encountering dense fog and a severe thunderstorm, 
arrived safely at Long Island, New York, where she received 
a great welcome. The total time for the flight of 3120 miles 
was 108 hours 12 minutes. The return trip was accomplished 
without incident, the aitship making better time and reaching 
Pulham airship station in 3 days, 3 hours, and 3 minutes. The 
R34 came to a tragic end in 1921, when she was blown against 
the cMs at East Fortune. She managed to fly to Howden, how- 
ever, but during the following night a strong wind arose and 
she sustained such severe damage as to become a total wreck. 

Another British airship, the R38, uncompleted at the time 
of the Armistice, was sold to the United States Government, 
who sent a crew to England to fly her across the Atlantic. 

292 



The Story of the Airship 

On August 24, 1921, a number of the American crew, to- 
gether with many aeronautical experts, were on board for a 
test flight. When the airship was over the river Humber at 
an altitude of 1200 feet the rudder was put ‘hard over.’ The 
framework of the airship, proving unequal to the severe strain 
imposed by this manoeuvre, snapped near the stern. Some of 
the petrol-tanks were fractured; an electric spark ignited the 
fumes, the hydrogen in the balloons caught fire, and in a 
moment the blazing airship was in the river. Only five of the 
forty-nine on board were rescued. 

Another airship, the R33 (Plate XLV, A), built at Howden, 
near Selby, was 670 feet in length and 79 feet in diameter, with 
a capacity of nearly 2,000,000 cubic feet. The five cars pro- 
vided accommodation for a crew of twenty-three and five 
250-h.p. motors, the combined power of which gave the air- 
ship a maximum speed of 65 miles an hour. After experi- 
mental flights had been made the airship was deflated and 
stored away until May 1924, when it was reconditioned at Bed- 
ford. This process was completed on April z, 1925, and the 
airship was flown to Pulham. A fortnight later a gale arose, 
and on the morning of April 16 the fitting attached to the mast- 
head fractured, and the airship was adrift with two-thirds of her 
crew on board. Despite the fact that the engines were quicldy 
started up, the gale drove her rapidly eastward. Realizing 
that it was hopeless to attempt to fight the gale, the officer in 
command kept her nose in this direction, with the result that 
she was blown across the North Sea to the coast of Holland. 
She was constantly in wireless communication with the Air 
Ministry, however, and at four o’clock in the afternoon 
reported that she was 25 miles W.N.W. of Texel. Two and 
a half hours later she passed over Ymuiden, and at 8.30 p.m. 
stated that she had commenced to make her way home. Pro- 
gress was very slow, and she did not arrive at Pulham until 
3.20 P.M. on April 17. 

The R36, which was not completed when the War came to 
an end, was the first British airship to be equipped with a 
saloon. She was 672 feet in length and 78 feet 9 inches in 
diameter, and had a capacity of 2,101,000 cubic feet. When 
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built she was intended for use in the War, but after the Armistice 
her internal arrangements were redesigned so that she could 
be finished as a commercial airship. The saloon was situated 
below the keel, and contained a kitchen and accommodation 
for thirty passengers. 

The most recent British airships are the Rioo and the ill- 
fated Rioi. The former (Plate XLV, B), which was con- 
structed at Howden, is 709 feet in length, 130 feet in diameter, 
has a capacity of over 5,000,000 cubic feet, and a total lifting 
power of 158 tons. The six 700-h.p. Rolls-Royce engines 
give the airship a maximum speed of 82 miles an hour. The 
Rioi was built at the Royal Airship Works at Cardington, and 
was completed during 1929. She was 780 feet in length, with 
a diameter of 132 feet, and had a capacity of approximately 
5,000,000 cubic feet. The passenger accommodation was 
situated on two decks inside the airship. The upper deck 
included a lounge 60 feet in length and 3 2 feet in width, flanked 
on either side by promenades 7 feet 6 inches wide, from which 
passengers were able to obtain an outward view through in- 
clined windows fitted in the outer cover of the airship. There 
was also a dining-room for fifty persons, and a number of 
double-berthed sleeping compartments. The equipment of 
the lower deck included an electric kitchen and a ventilating 
chamber. The airship was driven by Beardmore ‘Tornado’ 
heavy-oil engines, arranged in five independent power units. 
She was destroyed by fire at Beauvais, France, with a loss of 
nearly fifty lives, on October 5, 1930. 

America’s first rigid airship, the Shenandoah, was constructed 
at Philadelphia by the United States Navy in 1923. She was 
680 feet in length and 79 feet in diameter, and was fitted with 
six six-cylinder 300-h.p. engines, each housed in a separate car 
beneath the hull. She had a maximum speed of 65 miles an 
hour, and carried a crew of twenty-two. On January 16, 
1924, after a four-days test, she was torn from her mooring- 
tower at Lakehurst, New Jersey. Sufficient of the crew were 
on board to navigate the airship, and, riding out of the storm 
successfully, she was back again and safely housed at Lake- 
hurst early the following morning. In September of the 
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following year she encountered another terrific storm, and, 
breaking in two, was completely wrecked. Another United 
States airship, the Los Angeles, of almost the same dimensions 
as the Shenandoah, was completed at Friedrichshafen in 1924. 
She was built by the Zeppelin Company, and was officially 
designated ZR3, being allocated to the United States by the 
Reparations Commission, to be used for civil and commercial 
purposes only. After a successful Atlantic crossing from 
Friedrichshafen to Lakehurst (5006 miles in 81 hours 17 
minutes) the ZR 3 was renamed Los Angeles. She has five 
twelve-cylinder Maybach engines, giving her a maximum speed 
of 78 miles an hour. 

The world’s most notable airship flight is that of the Graf 
Zeppelin, which in 1929 circled the globe. This airship, 
which is officially designated LZ 127, is 771 feet in length and 
100 feet in diameter, and has a capacity of 3,707,500 cubic feet. 
Fitted with five Maybach engines giving a total of 2650 h.p., 
she has a maximum speed of 80 miles an hour, and in normal 
atmospheric conditions can carry a load of 107 tons. She 
carries a crew of twenty-six, and her passenger accommodation 
includes a lounge, a dining-saloon (measuring 20 feet by 16 
feet), and an electric Idtchen. She was built at Friedrichshafen 
at a cost of £zz'),ooo, and on August 8, 1929, left Lakehurst 
to commence her famous flight round the world. No previous 
travel by airship did as much as this flight to establish con- 
fidence in the future possibilities of this form of transport for 
long overland and oversea routes. She covered a distance of 
21,000 miles in just over three weeks, including nine days 
‘resting’ and refuelling at Friedrichshafen, Tokyo, and Los ' 
Angeles. Her trip eastward from Lakehurst to Friedrichshafen ; 
was made in the remarkably quick time of 5 5 J hours, which not - 
only is a record Atlantic airsmp crossing, but indicates to some 
extent the great time-saving possibilities of aerial transport. : 
The Graf Zeppelin made her initial flight to Lakehurst under ; 
the flag of the Hamburg-American Line, and it was sub- | 
sequently announced that this house would actively associate 
themselves with the construction of an improved airship of the I 
Graf Zeppelin type, specially designed for Atlantic service. I 
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At the time of writing it is announced that a contract has 
been signed between Dr Hugo Eckener, the pilot of the Graf 
Zeppelin on this and other flights, and certain American 
companies to further a commercial airship service across the 
Atlantic. No decision has yet been reached as to when the 
service will begin, but Dr Eckener has stated that the airships 
win be larger than the Graf Zeppelin, and that they will be built 
in both the United States and Germany. A search is being 
made for suitable sites for terminals, the probability being that 
these will be in the south and so placed that other places in 
America will be reached conveniently by aeroplanes. 
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shoulder, and from the rear extremity of each pole a cord was 
fixed to the corresponding foot. At first Besnier only jumped 
from chairs and tables to the floor, but as he gained confidence 
he increased the height, jumping from the lower windows of 
his house. Eventually he jumped from an attic window and, 
sailing over the roof of a neighbouring cottage, came safely to 
earth. In 1742 the Marquis de Bacqueville made a number of 
practice flights with a pair of artificial wings attached to his 
! lands and feet, but in an attempt to fly across the river Seine he 
crashed on to the deck of a barge and broke a leg. Thirty 
years later his example was followed by the Abbe Desforges, 
who, in his ‘flying chariot’ (consisting of a pair of wings and 
a small horizontal sail), fell to earth in a similar manner. 

As we have seen, the attention of aeronauts about this time 
was turned to the development of balloons, but the idea of 
bird-like flight was not forgotten, and early in the nineteenth 
century it was revived. In 1809 a Viennese watchmaker, 
named Degen, produced an apparatus consisting of two para- 
chutes arranged so that they could be folded or extended as 
desired. With this strange apparatus Degen made several 
public flights, on one occasion rising to an altitude of 54 feet, 
and after flying in different directions glided safely to earth. 
Degen’s activities brought him to the notice of one of the 
greatest pioneers of aviation. Sir George Cayley, some of whose 
essays are stiU considered to be the finest ever written on aerial 
navigation. Sir George experimented with gliders in 1808, 
combining his theoretical and scientific knowledge with 
practical experiment. He became convinced that practical 
flight would not be possible until a suitable mechanical power 
was evolved. He suggested that a steam-engine might be 
used, but the engines of Boulton and Watt, in use at that time, 
were far too heavy, and the necessary mechanical power was 
not forthcoming until many years later. 

About 1845 it occurred to William S. Henson that an 
oscillating wing was not necessary for flight, and that the 
requisite buoyancy might be obtained equally well with a rigid 
type of wing. He designed an aerial carriage with rigid planes 
consisting of a bamboo framework covered with oiled silk 
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(Plate XLVI, A). At the feat of-the planes were two large 
twin-bladed propellers operated by a 230-h.p. steam-engine. 
Directly behind the car in which this was accommodated was 
a fan-shaped tail that could be moved upward or downward 
or closed altogether by means of an arrangement of cords or 
puUeys. Beneath the tail was a vertical rudder, by which the 
machine could be steered to the left or to the right. Henson 
never buUt this imposing machine, but subsequendy he and 
another experimenter, John Stringfellow, made a model of 
it and carried out various tests. These were not altogether 
successful, however, for the model was too light to withstand 
even gentle ait currents. Later Stringfellow achieved some 
success with model aeroplanes, but, as far as is known, he never 
attempted to build a full-sized machine. 


2. Experiments with Gliders 

During the nineteenth century it seems generally to have 
been believed that the problem of flight by means of heavier- 
than-air machines could only be solved by the use of some type 
of huge, bird-like wings. Inventors studied the movement of 
birds in flight and endeavoured to imitate them by means of 
gliding flight with motorless machines. After several years 
experimenting a French sailor, Le Bris, succeeded (in 185 5) in 
evolving a machine built on the lines of an albatross, and with 
it he made successful soaring flights. The extended wings of 
his machine measured 50 feet, and beneath was suspended a 
canoe-shaped body made of light ash and covered with water- 
proof cloth in case of a descent on water. The machine was 
launched from a peasant’s cart, to which it was fixed by a rope 
terminating in a slip-knot held by Le Bris, who stood in the car 
of the machine. The cart moved against the breeze, and, Le 
Bris giving a signal, the driver put the horse into a trot. At 
the same time the inventor loosened the slip-knot and depressed 
levers that caused the front edges of the wings gradually to 
elevate. Almost immediately the machine rose steadily to a 
height of nearly 300 feet, and flew for a distance of about 200 
yards. Then Le Bris saw that the rope he had detached from 
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his wrist had wound itself atound the driver of the cart, with 
the result that the man had been lifted from his seat and was 
suspended in mid-air! Le Bris promptly manipulated his 
levers and brought the machine back to earth so successfully 
that the driver was not hurt. The machine was ultimately 
wrecked during another trial, the inventor escaping with 
nothing worse than a broken leg. A second machine was 
constructed in 1869 and made some successful trial flights, 
but it too was wrecked in a high wind. 

One of the most thorough investigators of bird-flight was 
Otto Lilienthal, who in 1895 built a glider with a span of 22 
feet. It had two concave wings the curvature of which had 
been carefully calculated so that they should bear the same re- 
lation to the body of the pilot as the wings of a bird bear to its 
body. The wings were made of linen stretched over a frame- 
work of willow, and the body of the machine consisted of a 
horizontal hoop of willow with two long wiUow rods extend- 
ing in a fore-and-aft direction on each side. The main frame 
terminated in a small horizontal wing, hinged separately to a 
vertical plane that was attached rigidly to the body of the 
machine. As Lilienthal was unable to discover a suitable 
elevated area of land from which to carry out his experiments 
he built a large mound of earth almost 100 feet in height. In 
practice the glider was hauled to the summit of the mound, 
and Lilienthal, having secured himself in the pilot’s seat, tan 
downhill against the wind. As he gained speed the upward 
pressure of the wind on the underside of the wings increased 
until it overcame the weight of the man and the glider. Then 
Lilienthal was lifted off his feet and carried through the air 
until the glider lost speed and descended to earth again. 
Control was effected by the phot’s shifting the position of his 
body to counteract any deviation from the horizontal. In a 
later glider, in which two small wings were placed one above 
the other, instead of two large wings side by side, Lilienthal 
found that he could take off from the hill-top without having 
to make a preliminary run downhill as before. 

Altogether Lilienthal made over 2000 successful glides, and 
when he considered he had learned all that gliders corfld teach 
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him he turned his attention to perfecting a power-driven 
machine. Accordingly he installed a petrol motor in a 
machine, completing this work by August 1896. On the 
9th of that month he indidged in a final flight in his glider 
before venturing aloft with the power-driven machine. On 
this occasion he launched himself and sailed through the air 
for a distance of 200 yards, when a sudden gust of wind caught 
the glider. Lilienthal lost control, and the glider crashed 
to earth from a height of 250 feet, so severely injuring the 
intrepid pilot that he died in a very short time. 

In the meantime Hiram Maxim was busily engaged in 
England on the construction of a mechanically propelled 
heavier-than-air machine. This resembled a gigantic kite, 
and consisted of a structure of steel tubes braced with wires 
and connected to horizontal wings (Plate XL VI, B). The 
central plane had a spread of 120 feet, and in addition there 
were fore-and-aft elevating-planes. The propelling machinery, 
carried on a platform suspended from the principal plane, con- 
sisted of a 3 5 o-h.p. compound steam-engine with a Thornycroft 
boiler heated by a naphtha burner. The engine weighed about 
600 pounds, in addition to which the machine carried some 
600 pounds of water and 200 pounds of naphtha. The two 
propellers were 5 feet 2 inches in width and 17 feet 10 inches in 
diameter. In order to insure safety during the experiments, 
the lift of the machine was hmited by means of inverted rails. 
On July 21, 1894, the engines were started up, and, with three 
people on board, the machkie lifted clear of the lower rails for 
a distance of about 600 feet. Owing to the breaking of one of 
the rear axle-trees the machine rose considerably above the i 
track, but came safely to earth. It was then seen that at this 
place the wheels had embedded themselves in the soft turf 
without leaviag any other marks, thus showing conclusively ; 
that the machine was completely suspended in the air. 

Several other experimenters were at work about the same 
time. In England there was Pilcher, who built his first glider 
in 1 895 . He visited Lilienthal in Berlin, and on his return built i 
several gliders. These he flew successfully, but his experi- ■ 
ments were cut short in 1 899, when he was killed while glic^g. i 
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In America Octave Chanute made some successful gliding 
flights in 1896-97. About the same time Samuel Langley- 
commenced experimenting with engine-driven models. In 
1903 he built a full-sized aeroplane, the engine of which, a 
five-cylinder radial, specially designed by Charles M. Manley, 
weighed 125 pounds, and developed about 50 h.p. On 
October 7, 1903, everything was ready for a trial flight, but 
this was unsuccessful owing to the machine fouling its launch- 
ing gear when taking off. 

3. The Wrights achieve Success 

The first experimenters to achieve successful flight in a 
power-driven machine were Wilbur and Orville Wright, of 
Dayton, Ohio. At the time when the brothers first became 
interested in aeronautics (1896) they were the joint proprietors 
of a small cycle-shop, and their interest was aroused by reading 
of the experiments of Lilienthal. They soon read all the books 
they could obtain dealing with the science of flight and then 
commenced to build model gHders. After some experiments 
with these they made a full-sized glider (in 1900) embody- 
ing several original features (Plate XL VI, C). Stability was 
obtained by means of a horizontal rudder in front of the main 
planes, and the equilibrium of the machine was maintained by 
‘warping’ the wings, the pilot pulling cords connected to the 
rear edge of the wings. The brothers carried out their experi- 
ments at Kitty Hawk, an isolated part of the coast of North 
Carolina, and here they made over a hundred gliding flights 
during 1900-1, and in a better machine in the next two years. 

When they had learned to control their glider the Wrights 
turned their attention to the construction of a mechanically pro- 
pelled machine. Failing to find a petrol-motor that was suitable 
for their purpose, they set to work to construct their own (it 
developed 25 h.p., and weighed about 250 pounds), which they 
fitted into an aeroplane in 1903. In appearance the machine 
resembled their earlier gliders, with the elevators, rudder, and 
warping of the wings controlled by levers situated on each 
side of the pilot’s seat in the front of the machine. Instead of 
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a -wheeled under-catriage, two skids, ot runners, were fitted 
beneath the machine, so that a launching device had to be used 
to start the aeroplane on a flight. The first flight on this 
machine was made on December 1 7, 1 903 . Both the brothers 
were eager to win the distinction of piloting the first flight, 
and they settled the matter by tossing. Orville won, and 
started the engme. With a roar the aeroplane moved slowly 
forward, Wilbur keeping pace with it at first. The machine 
rose to an altitude of 1 20 feet and remained aloft for 1 1 seconds. 
In that short space of time it was proved that a heavier-than- 
air machine, capable of carrying a man, could be flown success- 
fully. Three further flights were carried out on the same day, 
the last one being of 5 9 seconds’ duration, during which the 
machine travelled a distance of 85 2 feet. From 1904 onward 
they continued to experiment with power-driven machines, 
continually effecting improvements . In 1 90 5 they had eclipsed 
all previous records by making a successful flight that lasted 
30 minutes, during which time a distance of 24^ miles was 
covered. 

In 1908 Wilbur Wright visited France, where he found that 
considerable progress also had been made. In 1906 Santos- 
Dumont had made a trial flight on a heavier-than-air machine 
fitted with a petrol engine, had risen to a height of about 1 3 
feet, and travelled a distance of 700 feet in 21 seconds. On 
March 30, 1907, Charles and Gabriel Voisin had flown a dis- 
tance of JO yards on a biplane glider of their own construction. 
In the following year the Voisin brothers carried out several 
successful experiments with a biplane equipped with a jo-h.p. 
engine. Henry Farman, who previously had designed a 
glider, had commissioned the Voisin brothers to build him 
a power-driven aeroplane. With this machine, which was 
equipped with an eight-cylinder 49-h.p. Antoinette petrol- 
motor, Farman had made several flights. His first efforts were 
but brief hops, but gradually he became more proficient, and 
in less than a year he had succeeded in flying a distance of 800 
yards. On January 13, 1908, he had covered a distance of one 
kilometre, wmning a prize of £zooo. In July of the same year 
he had remained in the air for more than twenty minutes, and 
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in September for forty-two minutes, during which time he 
flew about 241- miles. 

It was at this period that Wilbur Wright arrived from 
America. At first he was given a rather cool reception, for the 
French public were unaware of the definite progress that he 
and his brother had made, but things assumed a very different 
aspect when he proceeded to beat the French airmen on thdr 
own ground. His machine was equipped with a 24-h.p. four- 
cylinder motor, and was provided with launching skids. On 
September 21, 1908, he beat all previous records by flying for 
I hour, 31 minutes, 25 seconds, during which time he tra- 
velled fifty-six miles. On December 31 he accomplished a 
flight that lasted for two hours. 

The first man to make a free flight in England was S. F. 
Cody, an American, whose earliest experiments were made 
with man-lifting kites. In 1908 he turned his attention to the 
construction of a power-driven aeroplane, and in the summer 
of that year he made his pioneer flight. In 1928 the Royal Aero 
Club appointed a committee to determine by investigation who 
was the first British subject to fly in a heavier-than-air machine 
in the British Isles. After considering a variety of evidence 
the committee decided that this distinction had been achieved 
by Lieutenant-Colonel J. T. C. Moore-Brabazon at Leysdown, 
near Eastchurch, in the Isle of Sheppey, between April 30 and 
May 2, 1909. On this occasion he flew for a distance of be- 
tween a quarter and half a mile at a height of from 50 to 80 
feet. Evidence of flights in the previous year was put forward 
on behalf of Mr (afterward Sic) A. V. Roe, but the committee 
apparently decided that the short flights made by Roe at Brook- 
lands were only in the nature of hops, and were not officially 
flights. Whether this was so or not, it is beyond doubt that 
Roe’s early experiments formed to a large extent the basis upon 
which British aviation has been built up. 

Among other pioneers in England were Handley-Page, 
Sopwith, de HavUland, Short, and Blackburn. All made 
notable contributions to the development of the heavier-than- 
air machine, and each name is prominent to-day in connexion 
with aircraft-manufacture. 
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The Story of the Aeroplane 


4. Success of the Heavier-than-air Machine 

A definite forward step in the conquest of the air was made 
on July 25, 1909, when Louis Bleriot flew from France to 
England on a machine of his own design. The machine, 
which was a monoplane, was fitted with a three-cylinder 25- 
h.p. Anzani engine, and the flight was made at a speed of 36 
miles an hour. In July of the following year the Hon. C. S. 
Rolls made the first double flight across the Channel, flying (in 
forty-eight minutes) from Dover to Barraques, in France, and 
returning to Dover without landing. The double journey of 
50 rtdles was accomplished in less than i-| hours. 

In 1906 The Daily MaiT^asA oflered a prize of £10,000 for a 
flight to be made in 24 hours from London to Manchester, but 
it was not until four years later that an attempt was made to 
win this prize. Then two contestants came forward — an 
Englishman, Claude Grahame- White, and a Frenchman, Louis 
Paulhan — each flying Farman machines. Grahame- White 
started on April 23 from Park Royal and, flying to his first 
stop. Hill Morton (75 miles distant), established a world re- 
cord for a cross-country flight. Continuing, he landed at Lich- 
field, but here his machine was damaged by a gale, and he had 
to return to London. Hearing of Paulhan’s start from Hen- 
don on April 27, Grahame- White made a new start in the 
endeavour to beat him, although the Frenchman had a 50- 
mile lead. Grahame- White was unlucky, however, for his 
engine failed, and Paulhan, completing the Alight within the 
specified time, was awarded the prize. 

The next big event, a 1000-mile race round Britain, was 
organized in 1911. Of the nineteen starters four finished the 
course, the race being won by Andre Beaumont (his real name 
was Captain de Conneau, of the French Army), whose flying 
time was just under 22^ hours. 

By this time pioneer work with heavier-than-air machines 
had been done, and further progress was but a matter of 
development in design. The War gave flying a great impetus 
and proved conclusively the practicability of the new means of 
rapid transport. By the end of the War the aeroplane had 
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reached an advanced state of development, although naturally 
the machines were designed for military requirements. In the 
post-War period a commercial type of aeroplane evolved, 
however, and resulted in the establishment of the international 
commercial air transport services that we know to-day. 

In recent years considerable attention has been paid to the 
construction of all-metal aircraft, for which duralumin was at 
first largely used. Duralumin, which is a non-rusting alloy 
combining the lightness of aluminium with the strength and 
toughness of steel, is used for the construction of every part 
of these aircraft. Duralumin plates are used in the place of 
fabric for covering the wings and fuselage, no dope or other 
treatment being necessary to make the metal proof against 
climatic conditions. Size for size, duralumin machines are 
lighter than the ordinary type, and in quantities they are 
cheaper to build. They have a higher wing-loading and conse- 
quently a better speed and general performance. All-metal 
aeroplanes (with the exception of the wings) have also been 
made from a tensile alloy steel, which in strip is formed into 
sections by passing it through a number of sets of rollers by 
which it is drawn through dies. As with duralumin, one of the 
main advantages of steel construction is a saving in weight, a 
steel aeroplane being about four-fifths the weight of a corre- 
sponding machine in wood. The weight thus saved can be 
used either to increase the useful load that the aeroplane can 
carry, or to increase its speed and rate of climb with a given 
engine-power. The first British all-metal flying-boat, the 
Calcutta, built by Short Bros., Ltd., at Rochester, was made of 
duralumiu and launched in 1928, It was fitted with three 
Jupiter engines, each developing 48 5 h.p. The main passenger 
cabin was 17 feet in length, 6 feet 6 inches in width. The over- 
all length of the machine was 64 feet 9 inches, and the spans of 
the upper planes 93 feet. The maximum speed was 126 miles 
an hour, and the petrol capacity, 320 gallons, gave a range of 
500 miles. 

In 1929 an important development in heavier-than-air 
machines was marked by the construction of the Domier X 
flying-boat (Plate XL VII, A). This type has none of the 
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limitations that render the aeroplane proper so unsatisfactory 
for long ocean flights, and its design and high propelling 
power make it much more fitted to battle with contrary winds 
than is the case with large airships. The Dornier X is able to 
take off from the water within one minute even when fully 
loaded. Accommodation is provided for a hundred pas- 
sengers as well as a crew of ten. Originally she was fitted with 
twelve 250-h.p. ‘Jupiter’ engines which gave her a speed of 
no miles an hour, and it is claimed that she should be capable 
of effectiag the Atlantic crossing in thirty hours. Late in 1930 
she made a flight to England and to Portugal, where fire de- 
stroyed one of her wings . It had been intended that she should 
fly across the Atlantic, but the fire caused a delay that made 
it impossible to accomplish the flight before bad weather 
set in. ' 

One of the greatest problems that has arisen in man’s efforts 
to conquer the air is the question of vertical flight. No doubt 
in the future a machine will be evolved that will be able to 
hover in the air, or to land directly on a given spot. The ad- 
vantages of such a machine would be enormous — for instance, 
it would be able to rise and descend without the necessity of 
special landing-grounds, and to take off from or land on the 
deck of a steamer or warship. Many attempts have been made 
to solve the problem of vertical flight, the machines concerned 
being divided into two main types — (i) ornithopter and (2) 
helicopter. In the former type (the name of which is derived 
from ornithrios, ‘of a bird,’ and ptera, ‘wings’) the wings flap 
up and down as in the case of a bird in flight. Such machines 
have been built, but none has yet actually flown, although 
some have succeeded in moving a httle way along the ground. 
The helicopter (which derives its name from helix, ‘a screw,’ 
&n 6 i ptera ‘wings’) is a machine the wings of which revolve 
on a vertical axis or shaft, so that, in effect, these machines may 
be said to screw their way up into the air. This is, of course, a 
very different movement from that of the aeroplane, which 
derives its forward motion from a screw on a horizontal shaft, 
giving a forward speed sufficient for the wings to lift the 
machine from the ground. The best-known helicopter is that 
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of Louis Brennan (the inventor of the famous high-speed 
mono-railway that bears his name), which was tested with 
great secrecy some years ago by the Air Ministry, but did not 
meet with success. 

A few years ago a Spanish engineer, Senor Don Juan de la 
Cierva, designed the “Autogiro.” This consists of an ordin- 
ary aeroplane having in place of wings four windmill-like 
blades or rotors mounted horizontally above the fuselage. 
The rotation of the rotors is started by deflecting the slip- 
stream from the airscrew on to them, after which the passage 
of the machine through the air keeps them in motion. Thus, 
even when the Autogiro has ceased to move forward forces 
continue to act on the wings, making it impossible for a 
‘stall’ to occur. The machine can take off after a short run, 
usually of about 30 yards, while no landing run or landing 
speed is required in still air. The Autogiro is flown m a 
similar manner to an ordinary aeroplane. In order to take off, 
the necessary revolutions of the rotor blades must be obtained, 
and the brakes then released. The machine immediately 
begins to taxi in a normal manner, but takes off suddenly at 
a comparatively low horizontal speed, maintaining a fairly 
rapid climb at a slower forward speed than the conventional 
type of aeroplane. When the pilot wishes to make a turn the 
rudder only need be used, as the machine banks automatically. 

In a normal landing when the engine is throttled down the 
Autogiro glides at any speed desired until a height of from 
5 feet to 10 feet above the ground is reached, and then the 
‘stick’ is pulled hard back. The nose rises, and the machine 
stops at once, dropping very slowly to settle on the ground. 
If a forced descent from engine-failure or any other cause 
necessitates a landing in a smdl field surrounded by high trees 
or similar obstructions the machine can be made to drop 
slowly and vertically, but with perfect stability and still com- 
pletely under control. 

It seems probable that the Autogiro is the machine of the 
future. Its safety and ease of operation will make flying 
possible for many people who are unable to develop the 
necessary skill to pilot an ordinary aeroplane. A beginner is 
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able to take complete charge of an Autogko after only a short 
period of dual tuition, for there is no danger of his getting 
into difficulties owing to the loss of flying speed, and there 
is no need for the delicate handling that is essential in a normal 
aeroplane. The short space necessary for the Autogiro to 
take oflF is another feature of great value, for it means that the 
machine may be operated from a space no bigger than a good- 
sized lawn. 

Discussions have taken place recently between the Cierva 
Autogiro Company and the British railway authorities with 
regard to the possibility of constructing flat roofs over railway 
stations from which Autogkos could operate. Nothing de- 
finite has yet been decided, but the scheme is full of interest, 
for it would enable travellers to make journeys between cities 
and their air-ports much more quicldy than is at present 
possible. 



CHAPTER XVIII 
AIR TRANSPORT TO-DAY 

I. Flights that ‘blazed the Trail’ 

T he first air service, from Hendon to Paris, was organ- 
ized by the Royal Air Force. The machines, which 
were R.A.F. aircraft, were used to transport officials 
to and from the Peace Conference, and the service operated 
intermittendy as and when required. Next followed the 
Folkestone-to-Cologne service, which transported mails (or, 
rather, official correspondence) between London and the 
Headquarters established on the Rhine. On August 25,1919, 
the first regular commercial service was commenced by the 
Aircraft Transport and Travel, Ltd., with a daily service in 
both directions between London and Paris. Immediately 
afterward a service to Brussels, as well as to Paris, was started 
by Handley-Page Transport, Ltd., who had previously made 
test flights between London and the Continent. In Novem- 
ber 1919 the Post Office entered into a formal contract to 
employ the London-Paris aeroplanes for the transport of mails. 
The fee first charged for the aerial carriage of a letter between 
London and Paris was half a crown. In the spring of 1920 the 
Handley-Page Company, in conjunction with the Royal Dutch 
Air Service (known as the K.L.M.) organization, commenced 
to operate regularly on the London-Amsterdam route. About 
the same time two other companies, S. Instone and Co., Ltd.,^ 
and the Airpost of Banks, started services between London and 
Paris. Early trafiic returns did not justify a continuance of 
some services, and at the end of the summer season of 1920 the 
Handley-Page Company shut down their Amsterdam and 
Brussels lines. 

^ Their first aeroplane was acquired for the transport of urgent documents between 
their London office and the Continent. 
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A governing control of the Aircraft Manufacturing Com- 
pany, whose subsidiary concern. Air Travel and Transport, 
was operating the London-Paris route, was acquired at about 
this time by the B.S.A. and Daimler groups. After investiga- 
tion they decided to continue the air services, and during the 
summer season of 1920 the routes between London and Paris 
and London and Amsterdam were conducted with encourag- 
ing results. The London-Paris fare had been reduced from 
its origiaal twenty guineas to fifteen guineas and then to ten 
guineas, at which figure it had been stabilized for some time. 
In February 1921, however, the French, who had the assistance 
of considerable State subsidies, announced a sudden ‘cut’ to 
six guineas. This Government-aided competition made it 
impossible for the British companies — ^which had not at that 
time any State assistance — to carry on their services. For a 
period of nineteen days no British aeroplanes flew between 
London and Paris, although the pilots had offered very sport- 
ingly to fly without pay until things took a more favourable 
turn. Then the first subsidy scheme was put into operation, 
the arrangement being that the Handley-Page Company and 
Instone and Co. flew on alternate days. The B.S.A. and 
Daimler combine had decided to stop altogether the A.T. and 
T. service, and the de Havilland machines of this organization 
were acquired by Instone and Co., whose own private air- 
mail had expanded into a service for passengers for some time 
prior to this. The temporary subsidy scheme continued until 
September 1921, when it was amplified, the Handley-Page and 
Instone Companies both flying daily between London and 
Paris. Tenders were invited for a further official scheme, and 
the B.S.A. and Daimler combine reappeared on the scene in the 
form of the Daimler Airway. There were now three subsidized 
British companies on the London-Continental routes— Handley- 
Page Transport, Instone and Co., and the Daimler Airway. 

in October 1922 there was an important division of routes. 
Daimlers were allocated the London-Manchester and London- 
Amsterdam routes, the latter with a link to Berlin in conjunc- 
tion with the German Aero-Lloyd Company; the Handley- 
Page Company were to operate the London-Paris line, and 
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Instone and Co. to concentrate on London-Brussels-Cologne. 
In August 1923 the Handley-Page Company started an ex- 
perimental service to Basle and Zurich, and Instone and Co. 
negotiated to fly through from Cologne to Prague, but ■were 
prevented by complications arising through Allied restrictions 
upon German aviation. In March 1924 came the big land- 
mark in British commercial aviation — the merging of all the 
British air-lines into the one State-aided enterprise. In addi- 
tion to the Handley-Page Company, the Instone Air Line, 
and the Daimler Company, a fourth organization, the British 
Marine Air Navigation Company (which was operating a fly- 
ing-boat route between Southampton and the Channel Islands 
and which had carried out a number of pioneer flights), was 
absorbed in this amalgamation, the Imperial Airways, Ltd., to 
whose activities we shall refer later. 

In the meantime long-distance flights had opened up possi- 
bilities on other routes and had established greater confidence 
in the aeroplane as a means of transport. In June 1919 
Captain Alcock and Lieutenant A. Whitten Brown flew a 
Vickers ‘Vimy’ from Newfoundland to Ireland, a distance of 
1880 miles, in 15 hours 57 minutes, thus averaging 118 miles 
an hour. In November and December of the same year 
Captain Ross Smith and his brother. Lieutenant K. M. Smith, 
flew from England to Australia. In February and March 1920 
Wing-Commander Van Ryneveld and Flight-Lieutenant 
Branch flew from London to South Africa. Then, between 
April 6 and September 28, 1924, three American pilots (Smith, 
Wade, and Nelson) flew round the world. Between Novem- 
ber 1924 and March 1925 Alan Cobham piloted the Air Vice- 
Marshal from London to Burma and back, flying a distance of 
over 18,000 miles. Later in the same year Cobham flew 
from London to Cape Town, and, leaving for the return 
journey on February 26, 1926, he landed at Croydon on March 
13, having covered 8500 miles in 16 days. During 1925-26 
Cobham, on his flight to Australia and back, covered 28,000 
miles in approximately 1 3 days 8 hours (actual flying time), on 
the same de Havilland machine that he had used on his earlier 
flight to Cape Town. 
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In May 1927 the Atlantic was flown again by Chatles A. 
Lindbergh, who started from Long Island, New York, and 
alighted at Le Bourget, Paris, having covered a distance of 
2610 miles in thirty-four hours. He used a single-seater Ryan 
monoplane, equipped with a 220-h.p. Wright ‘Whirlwind’ 
engine. In the following month two Americans, Chamberlin 
and Levine, flew from America to Eisleben (about 100 miles 
south-west of Berlin), covering 3905 miles in qaf hours. 
Att emp ts were also made in 1927 to cross the Atlantic from 
east to west. In May the French airmen Nungesser and Coli, 
officers in the French air service, left Paris with the intention 
of flying to New York, but were lost in the Atlantic. The 
first successful east-to-west flight was made by two German 
cjtrnipfij Captain H. Koehl and Baron von Huhnefeld, accom- 
panied by Commander Fitzmaurice. Leaving Baldoimel 
Island in a Junkers all-metal machine, they descended on the 
lonely coast of Greenley Island, off Labrador, after flying 
for thirty-eight hours. In September 1930 another east-to- 
west Atlantic flight was made by two Frenchmen, Captain 
D. Costes and Lieutenant M. Bellonte. This flight com- 
menced at Le Bourget Aerodrome, Paris, and Long Island, 
New York, was reached in 37 hours 17 minutes. The third 
east-to-west Atlantic flight was made in June 1930 by Air- 
Commodore Kingsford-Smith in his famous Fokker mono- 
plane the Southern Cross. Starting from Portmarnock, near 
Dublin, he reached Harbour Grace, Newfoundland, in 311- 
hours. 

In February 1928 Mr Bert Hinkler flew from England to 
Australia in 1 5 1 days, and this record remained unbroken until 
October 1930, when Air-Commodore Kingsford-Smith made 
the journey in 9 days 21 hours. This record in turn was 
beaten in April 1931 by C. W. A. Scott, who made the flight 
of 10,500 miles in 9 days, 4 hours, ii minutes. In August 
1931 Mr J. A. Mollison flew from Australia to England in 
8 ^ys, 21 hours. In the previous month two Americans, 
Wiley Post and Harold Gatty, circled the world in 8 days, 
15 hours, 51 minutes. 

All these achievements were of the greatest service in test- 
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ing the reliability of engines for long-distance flights, and the 
ability of aircraft to withstand all kinds of weather. What is 
of even greater importance is that the flights laid the founda- 
tions of the air-transport services of the future. 

2. Requirements for Air Transport 

In commercial air transport there are three main require- 
ments — ^reliability, regular running, and safety. Whether or 
not these requirements are forthcoming depends largely on 
the ground organization of the service. Because of this it 
has been said that the success of commercial air transport does 
not lie so much in the air as on the ground. Ground organi- 
zation not only includes aerodromes and landing-grounds — 
with their hangars, workshops, and stores — ^but also beacons, 
fog-signals, and other guiding or warning devices, and the all- 
important wireless and meteorological services. 

Before an air-route can be successfully established considera- 
tion must be given to the amount of available traffic that it 
would be possible to carry by air. In considering these 
factors it must be remembered also that it may be possible to 
create new traffic by virtue of the fact that much time can be 
saved as compared with existing means of transport. Among 
the disadvantages are the possibilities of adverse meteoro- 
logical conditions that may exist over the route to be operated, 
and the length of the compulsory non-stop stages to be flown. 
The cost of operating a route depends on the cost of labour 
and fuel, the type and the number of machines employed, the 
frequency of the service required, and whether it is to be run 
by day or by night, or as a combination of both. 

The aerodrome that serves the capital city of a country is 
called the terminal aerodrome, and its location is important, 
for naturally it should be as near as possible to the centre of the 
city it serves. In the case of England, the terminal aerodrome 
is situated at Croydon,^ but its situation is not ideal — ^it is 
thirteen miles from the centre of London, and the roads of 

^ Until the summer of 1920 the air-port for traffic between London and the Continent 
was at Hounslow. It was transferred to Croydon because the latter was on the side 
of London nearest the Continent and was outside the London fog-zone, 
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communication are not good. On the other hand, Berlin has 
a well-situated terminal aerodrome (it is less’ than ten minutes’ 
car-ride from the centre of the city), where advantage has been 
taken of a large open space that before and during the War 
was used as a military parade-ground. At the terminal aero- 
drome air traffic is controlled by the Civil Aviation Traffic 
Officer, who has a clear view of the landing-ground from the 
control tower. He and his staff receive and dispatch all 
messages from and to aircraft in ffight, record or calculate 
the positions of all aircraft, and send out instructions as to 
the courses and information about weather conditions. The 
control officer gives aircraft permission to leave or land, and 
his office is virtually the nerve-centre of all air traffic within 
the area in which it is situated. 

Practically all communications with aircraft are made and 
received by wireless — the exceptions being visual signals or 
dropped messages. Wireless communication between the 
ground and aeroplanes is by telephony on a wave-length of 900 
metres. Wireless not only enables a pilot to communicate 
with the ground so that he can obtain useful information — such 
as weather reports from areas into which he may be flying — 
but it also enables him to obtain his bearings if lost. In Eng- 
land there are special wireless stations at Croydon, at Lympne, 
and at Pulham, in Norfolk; in France at Le Bourget (Paris), 
at Abbeville, and at Saint- Inglevert, near Calais; in Belgium 
at Haren (Brussels), Ostend, and Uccle; in Holland at Rot- 
terdam and De Bht. In order to obtain better operation of air 
transport within an area bordered by London, Paris, Cologne, 
and Amsterdam, the wireless services of Great Britain, France, 
Belgium, and Holland have been co-ordinated. When on the 
, English side of the Channel aircraft flying eastward communi- 
cate with British stations, and remain in touch with them until 
they cross the French or Belgian coast. Correspondingly, the 
stations on the Continent are in touch with westward-flying 
aircraft as far as the English coast. Should a pilot be lost 
or doubtful as to his position, he obtains his bearings by 
calling up the control-station, where the direction of his sig- 
nal is taken. At the same time the control-station asks (by 
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telephone) two othet direction-finding stations also to take the 
pilot’s bearings, and in a few seconds these are transmitted to 
the control-station. The three bearings ^ are then plotted on a 
chart (Plate XL VIII, A), and the point of intersection of the 
two gives the position of the signalling aircraft, which infor- 
mation is quickly transmit d to the pilot. 

Aircraft are navigated by compass, exactly as ships are 
navigated. Air navigation is somewhat simpler, however, be- 
cause, as much flying is done over land, the map can be used 
and landmarks picked up to check positions in a way that is 
not possible at sea. The two essentials of air navigation are 
maintaining direction and fixing position. In some cases the 
first can be done by following some prominent feature such 
as a river, road, or railway. Position may be fixed by noting 
some landmark on the map, which is necessary in any case, 
even when flying by compass, as otherwise the direction of 
flight cannot be ascertained. Flying by map is not practicable 
on all occasions, however, and often visibility is reduced to a 
range of only a few hundred yards because of clouds or ground 
mists. 


3. Aerodrome Equipment 

On many routes flying is now assisted by beacons or aerial 
lighthouses. For example, on the 220 miles of the London- 
Paris route there are six aerial lights on the English side of the 
Channel, and seven on the French side. In addition to these, 
four French lighthouses have been modified for use as aviation 
lights. Aerod^romes are equipped with some form of light- 
house or beacon with a characteristic flash so that the pilot can 
identify it. At Croydon there is a location light consisting of 
a fog-penetrating red neon light, which flashes at regular in- 
tervals. At Mont Afrique, near Dijon, a white flashing light was 
installed to assist the return of bombing machines from Ger- 
many. This light, which is now used as an aerial light, is of 
1,000,000,000 candle-power, and is visible at a distance of 
several hundred kilometres. In the United States practically 
2000 miles of airway from New York to Rock Springs, i'ia 

^ la England the three bearings are taken at Croydon, Pulham, and Lympne. 
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Chicago, have been lighted. The main aerodromes have flood- 
lights, the boundaries being marked by flashing red hghts. 
The direction of the wind is indicated by red lights that are 
flush with the aerodrome surface. On each of the matn aero- 
dromes there is a 36-inch Sperry arc revolving beacon of 
500,000,000 candle-power, visible at a distance of over 150 
mdles. Emergency landing-grounds twenty-five miles apart 
are illuminated by 5,000,000 candle-power incandescent 
beacons, visible at forty miles’ distance. At intervals of 
three mdles are small 5000 candle-power beacons visible at a 
distance of seven miles. 

The great enemy of the air-pilot is fog, which obliterates all 
landmarks and ordinary landing-lights. Illuminated tubes 
filled with neon gas are used to mitigate the dangers of fog 
as far as possible, for the neon light has remarkable fog- 
penetrating qualities. At Croydon there is a beacon consisting 
of sixteen 20-feet neon tubes, arranged to give a pillar of light. 
So efiectively does the neon light penetrate fog that the Croy- 
don beacon has been seen by an observer at a distance of nearly 
three miles through an intervening bank of fog 300 feet in 
depth. Another method of facilitating landing in fog consists 
of radiating strong electrical impulses from cables laid along 
the ground across the aerodrome. These electrical impulses 
are picked up by suitable apparatus on the aeroplane, and as 
long as the machine remains within the influence of these 
impulses the pilot is assured of a safe landing. 

At every aerodrome there are indicators to show the direc- 
tion of the wind. These indicators generally consist of a 
pivoted arrow, painted white and illuminated at night, which 
revolves according to the direction of the wind. Sometimes 
the indicator is a tapered canvas or hnen tube, or ‘stocking,’ as 
it is called, mounted on a ring so that it will always be open. 
The bag is suspended from the ring by a triangle of cord, the 
apex of which is fixed to the top of a mast. Thus the wind, 
blowing down the stocking, keeps it extended, and the mouth 
is always into the wind. At Croydon this arrangement has 
been superseded by a new type of wind-indicator, visible both 
day and night. The new indicator is a large letter ‘T’ some 
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20 feet long, with a head lo feet in length, mounted on ball 
bearings on the top of a tower 20 feet above ground-level. 
At night the head of the ‘T’ is outlined by a row of neon 
tubes, which glow a brilliant red when current is passed 
through them. In some aerodromes electric lights covered 
with thick plate-glass are sunk flush with the ground and 
arranged in the form of a letter ‘ L.’ Different electric circuits 
can be connected, illuminating the letter ‘ L ’ so that the long 
arm is parallel with the direction of the wind, the short arm 
being arranged at the end from which the wind is blowing. The 
same system is also employed when flares are used instead of 
electric lights, the flares being placed in position by hand when 
required. 

Landing at night is assisted by ground illumination, for 
which searchlights of high power generally are used, care 
being taken to control the beams so that the pilot is not 
dazzled. The boundaries of landing areas are marked with red 
flashing lights mounted on white pillars, which are distinctive 
by daytime and illuminated at night. Buildings, wireless 
masts, and other obstructions are marked by red lights. 

The meteorological service is of the greatest importance to 
successful working of any route. Not only does the service 
forecast weather conditions, so that the pilot may be informed 
as to the conditions he must expect on the flight he is about 
to make (Plate XL VIII, B), but conditions are observed and 
data are tabulated so that aavice may be given on the planning 
of new air-routes. The success of forecasting depends largely 
on the efficiency of the wireless service, and on the accuracy of 
reports received from observers at distant stations. Not only 
does the Air Ministry maintain meteorological stations at 
Croydon and Lympne, and at several R.A.F. aerodromes, but 
there are also many reporting stations at different places in the 
British Isles, and much valuable information is obtained from 
ships at sea. Meteorological conditions play an important 
part in air transport. For example, the changeability in the 
climate of Western Europe results in a very complex organiza- 
tion of the cross-Channel routes, whereas the greater stability 
of meteorological conditions in the East make much easier the 
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organization on such a route as that from Cairo to Karachi, 
even though the distance covered is over ten times as great as 
in the case of the cross-Channel route. 


4. Imperial Air-routes To-day 

The main air-routes across Europe are governed by the 
location of the mountain-ranges, the greatest of which is, of 
course, the Alps. Not only are mountains the cause of 
disconcerting air-currents and pockets, but they increase the 
difficulties of flying in that they necessitate the machines riding 
at a greater height than otherwise would be the case. Fortun- 
ately, most of the cities of Europe lie north of the Alps, so 
that the most important air-routes run east and west, with 
subsidiary routes running north and south. 

The London-Paris route extends to Basle and Zurich, with 
connections at Basle to Barcelona, Berne, Lausanne, Geneva, 
and elsewhere. Passengers leaving Croydon at 8 a.m. arrive 
at Le Bourget (Paris) Aerodrome at 10.15 Departing at 

10.45 -A-M. they reach Birsfelden (Basle) at 1.30 p.m., and 
Dubendorf (Zurich) at 2.15 p.m. The fare from London to 
Paris is ^4 4^.; to Basle, ^(^7; to Zurich, £7 12J. Gd. These 
times and fares are given only as an illustration of the service, 
for both vary — ^the times according to the season, and the 
fares according to the day and time of the journey. 

On the London-Brussels and Cologne route passengers leave 
Croydon at 8.50 a.m., arriving at Haren Aerodrome (Brussels) 
at 1 1. 1 5 A.M., and at Butzwefler Hof Aerodrome, Cologne, at 
I P.M. The fare from London to Brussels is £4 ; from London 
to Cologne, ^5 loj. There are connections to Ostend, Ant- 
werp, Diisseldorf, Essen, Hamburg, Leipzig, Breslau, Cassel, 
Dresden, Berlin, Copenhagen, Geneva, Moscow, Riga, etc. 

The London-Amsterdam route is operated by the Deutsche 
Luft Hansa A.G. (German) and the Royal Dutch Air Service 
(the K.L.M.). The service between Paris and Amsterdam is 
operated by the K.L.M. and the Farman Air Lines of France. 
The passenger is taken forward from Amsterdam to Berlin 
by the Deutsche Luft Hansa, which also works forward to 
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Moscow — at present the eastern limit. From Amsterdam a 
route extends to Denmark, Norway, and Sweden, ter min ating 
at Malmo. It is operated by the A.B. Air Transport of Sweden, 
in conjunction with the Deutsche Luft Hansa A.G. Berlin 
is the centre of many important routes covering Eastern Ger- 
many and Poland, with an extension to Prague and Vienna, 
and connections through Danzig and Riga to Leningrad and 
Finland. 

The Empire route to the East from London is by way of 
Paris, Basle, Genoa, Naples, Corfu, Athens, Alexandria, and 
then on to India by way of Cairo, Gaza, Rutbah Wells, 
Baghdad, Basra, Bushire, Jask, Gwadar, Karachi, Jodhpur, 
and Delhi. On this route Egypt is reached in two days, seven 
hours, and India in five days, two hours, thirty-five minutes. 
The whole route is operated by three-engined aircraft, flying- 
boats of the latest design being used on the trans-Mediter- 
ranean section. The fares from London in 1930 were: 
Cologne, £()•, Vienna, ^15 lor.; Salonika, lor.; Alex- 
andria, £49; Baghdad, Basra, ^^88; Karachi, 3^121; 

Delhi, 3(^133. They have since been reduced. 

In 1931 an extension was opened through Africa by way 
of Khartoum to Kisumu and Mwanza. 

Passenger air transport nowadays is a comparatively simple 
matter — even more so than travelUng by train or boat. A 
passenger wishing to travel from London to Paris books his 
passage at any travel agency or direct from Imperial Airways. 
He may leave Croydon at 8 a.m. and be in Paris in time 
for morning coffee, or may leave at midday and be in Paris by 
about 3 p.M. London passengers assemble at Airways House, 
Charles Street, S.W.i, where their baggage is weighed (each 
passenger is allowed to carry 15 kilograms of luggage free, 
excess being charged at sixpence per kilogram). They are then 
conveyed by car to Croydon, and, their passports having been 
examined, they take their seats in the aeroplane, luggage being 
stowed away in a special luggage compartment. The door of 
the cabin having been secured, the passengers are soon en 
route for Paris. On the arrival of the machine at Le Bourget 
(Paris) the necessary formalities are carried out in the reverse 
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order, and the passengers are taken in a car to Airways House, 
38 Avenue de I’Opera. Hotels are used as the rendezvous for 
passengers by many of the other Continental companies. 
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delivered in Paris within a day, and vice versa. Several times 
each day goods are collected from the city by an agent of the 
air companies and are conveyed to Croydon, where they are 
passed through the customs and taken on board the wait- 
ing machines for European destinations. Usually the older 
twin-engined machines are reserved for freight transport, 
leaving the more modern three-engined types for passenger 
traffic. Arriving at their destination, the goods are passed 
through the customs and sent out on delivery vans for dis- 
tribution. In cases of urgency special clearance arrangements 
are made for important parcels, which can be away from Croy- 
don, for instance, five minutes after the arrival of the aeroplane 
that has brought them from the Continent. On the England- 
India route of Imperial Airways goods now reach Egypt 
from London, by the accelerated service, in not more than 
three days, and are in India in only an hour or so over five 
days, while urgent loads are air-borne from London to the 
heart of Central Africa in just over six days. 

Air transport is particularly advantageous for carrying 
fragile articles, for much less handling is involved than with 
any other form of transport. Valuables are carried by air 
owing to the decreased risk of pilferage. Up to the time of 
writing (1931) bullion to the value of over j/j 100,000,000 has 
been carried by the Imperial Airways, as well as other precious 
metals, stones and jewellery, paper money, securities, dresses 
and furs to a considerable value. Air transport is also largely 
used for the transport of live-stock, and of many other com- 
modities ranging from motor-bicycles to perfume. It is of the 
greatest service, too, for the transport of mails, which con- 
stitute the best paying class of air traffic. Letters intended for 
this form of transport may be posted at any post-office, a 
special fee being paid, and on the envelope is affixed an air- 
mail label marked “ By Air Mail.” Special pillar-boxes, painted 
blue, are now being provided for the posting of air-mail letters. 
The mail is taken to Croydon in time for the departure of 
each machine, and incoming machines are met for the collec- 
tion of inward mails, which are delivered by the first ordinary 
postal dehvery, unless an express delivery fee has been paid. 
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The growth of commercial air transport is one of the most 
remarkable of all post-War developments, and some idea of 
the progress that has been made may be gained from the 
following figures. In 1919, when civil aviation began, there 
were about 3000 miles of organized aeroplane routes through- 
out Europe. To-day, according to the latest figures (which 
include the air-lines operated by Russia), the total stands at over 
5 8,500 miles The air-route mileage of the world has grown 
steadily year by year, until it now totals nearly 157,000 miles, 
and it is estimated that approximately 540 towns and cities 
are served by aerial routes. In 1930 British aircraft carried 
22,045 passengers on the cross-Channel service, which was 
only inaugurated in 1919. In addition, 10,039 passengers were 
carried by French aircraft, 5201 by Dutch, and 3185 in Belgian 
machines. To these must be added 1950 passengers carried 
across the Channel by German aeroplanes. The total number 
of passengers carried during 1930 on all routes by British air- 
craft was 25,094; by French, 27,454 (including South Ameri- 
can system); by Dutch, 22,548 (including services in Dutch 
East Indies); and by Belgian, 8977 (including services in Bel- 
gian Congo) . The 1930 total of pas sengers carried by German 
aircraft is not available at the time of writing, but the corre- 
sponding figure for 1929 was 96,800. 

In addition to passengers a steadily increasing amount of 
merchandise of various kinds was carried, which, up to and 
including 1930, amounted to a total value of 

From the date of the constitution of the Imperial Airways 
(April I, 1924) to March 31, 1931, the miles flown on the 
European, England-to-India, and England-to-Africa services 
amounted to 7,010,577; the number of passengers carried, 
170,159; freight carried, 6,139 too-s; the total route mileage 
(including the extension to Delhi and Africa), 11,453. 

It should be mentioned in passing that in Britain a Govern- 
ment subsidy was considered necessary to support commer- 

^ This figure is taken ftom the 1929 Report on the Progress of Civil Aviation, Un- 
fortunately no later figure can be given, for subsequently to the issue of that report 
the calculation of European route mileage has been discontinued in favour of the 
world-route mileage figure. The figure of 58,500 included sections of certain routes 
that, although starting from Europe, terminated outside the European boundaries. 
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cial ak transport through its initial stages. The subsidy- 
commenced in 1921, and since that time there have been five 
different systems in force. In each of the following subsidy 
schemes a maximum possible payment -was indicated, it being 
agreed that this amount of subsidy should not be exceeded in 
any one year. The original subsidy was paid on a basis of 
running costs plus 10 per cent, on takings, for a number of 
flights determined by a minimum and a maximum on the 
London-Paris route. A later scheme was based on a payment 
of per passenger and ^d. per pound on goods carried, with 
an additional payment dependent either on a mileage or a 
flight basis. A fourth scheme provided for payment purely 
on a mileage basis. The present scheme is based on a 
payment for horse-power mileage, it being a necessary 
qualification that a minimum number of horse-power miles 
shall be flown before the full subsidy can be claimed. The 
horse-power mileage in this case remains constant, but the 
subsidy is periodically decreased. 

5. Other Uses for Air Transport 

Aeroplanes can be used successfully for the quick transport 
of wounded in campaigns in which operations are conducted 
at a considerable distance from a hospital base. During the 
War, for instance, the aeroplane ambulance was of great value 
in Mesopotamia, where there are practically no roads and 
where the nearest hospital — apart from field stations — ^was 
often a hundred miles or more in the rear. One type of 
machine used for this work was the Vickers ‘ Vimy’ Ambul- 
ance, fitted with 450-h.p. Napier ‘Lion’ engines (Plate XL VII, 
C 7 ), These ambulances had accommodation for a doctor, 
nurse, four stretcher cases (or eight sitting-up cases), and 
a crew of two. When not in use for hospital purposes the 
machines could be used for troop-carrying. With these 
aeroplane ambulances the sick and wounded were rapidly 
evacuated in the campaign in Iraq, where the only other 
available transport was by means of pack-animals. 

The first occasion on which these ambulances were em- 
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ployed on a large scale was in April 1923, when there were 
200 cases of dysentery in a column of British troops operating 
in Northern Kurdistan. Several aeroplanes were dispatched 
from Baghdad to Kurkuk on April 28, the landing-place being 
selected at a point near Serkhuma, and the evacuation was 
successfully concluded on May 2. During the first two days 
bad weather was experienced, and the pilots were called upon 
to exercise more than ordinary skQl. It was necessary to 
climb to at least 5000 feet when crossing the Adghiar Dagh 
Mountains, where the air-currents were so strong that on one 
occasion an ambulance with patients on board was forced 
down from 3800 feet and crashed in inaccessible cormtry. 
Fortunately, none of the sick was injured — ^indeed, it is stated 
that one of the patients actually had to be awakened and told 
to get out of the damaged machine ! Its location was such 
that it was impossible for other aeroplanes to land to pick up 
the patients, but a smaller aeroplane with a medical officer on 
board managed to land close to the crashed ambulance, and 
took off one of the patients who was dangerously HI. The 
remainder of the patients successfully accomplished the long 
and difficult journey from the scene of the accident to Koi on 
donkeys and ponies, with the medical officer in attendance. 

On the occasion in question 198 cases were evacuated to 
Kurkuk and conveyed to Baghdad, the transport being com- 
pleted in 128 hours 43 minutes actual flying time, the aero- 
planes having covered 9615 miles. All the patients stood the 
journey well, the majority seeming to enjoy the experience of 
being transported by air ambiflance. During the following 
two months over 160 patients were brought into Baghdad 
by air ambulance from outlying stations. 

Another interesting example of the use of air transport 
comes from New Guinea. A three-engined Handley-Page 
G-EBLE, which for some time was used on the cross- 
Channel services, was bought in 1929 by the New Guinea ; 
Gold Fields Company to carry supplies from the coast to ; 
their mines at Wau.' These mines, which are 3500 feet ; 
above sea-level, are separated from the coast by a mountain 
that has to be crossed at 6000 feet. Before the aeroplane was| 
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introduced everything had to be carried on the backs of 
natives, and transport from the coast to the mines required 
several weeks ; but now the flying time for the journey is 
accomplished in twenty-three miautes ! Heavy machinery and 
replacements, such as crank-shafts and cylinders of the engines 
used in mining, as well as parts of hydraulic and stamping 
machinery, can now be transported by air in as many minutes 
as formerly weeks were required ! 

Another illustration of the use of air transport was afforded 
in 1929 during the Afghan rebellion against King Amanullah, 
when 586 persons — men, women, and children — ^were rescued 
by eighty-two aeroplanes from Kabul. During disturbances 
in Palestine in 1930 troops were transported by air from Egypt 
within a few hours of the request for reinforcements being 
received. The prompt arrival of the soldiers by air did much 
to prevent further serious riots. 

Among many other instances that could be mentioned of 
the commercial utility of the airway, none could be more 
conclusive than that of a party of motorists in Africa. Not 
far from the Juba station of the Imperial Airways African 
route they had a breakdown with their car, and could not 
continue their journey unless they could obtain a spare part 
from England. They cabled immediately to the manufac- 
turers in this country, and in less than fifteen hours the part 
required was rushed up to London and on to the out-going 
African air-mafl. from Croydon. The result was one that 
amazed these marooned travellers, and afforded a striking 
illustration, which they say they wfll never forget, of what 
modern high-speed transport can accomplish. Although 
the party was 5000 miles from London, and in a remote 
locality where, had it not been for the air-mail, they must have 
waited weary weeks for what they wanted, actually in not 
more than seven days from the dispatch of their cable to 
England the essential part they needed was handed to them at 
the Juba ait-station by an official of Imperial Airways. One 
of the members of the party wrote: “It revolutionizes one’s 
ideas of time and distance to be able to procure a vital spare 
part thousands of miles from England, and to receive this in 
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the heart of Africa only a week after the telegraphed request 
was made.” Motor-car manufacturers are using the air-service 
on a rapidly increasing scale whenever the time factor is im- 
portant. Often motorists on the Continent will cable to 
London for some spare part for their cars, and this goes to 
them immediately in the nest air express, frequently effecting a 
saving not merely of hours, but of days. 

Important industries are making increasing use of air-trans- 
port for the dispatch of samples of all kinds. For example, 
Egyptian cotton crop samples are consigned to London by 
air-mail, and by using the air-mail coffee-planters in Kenya 
Colony are able to get samples of their crops through to 
London in a matter of days rather than of weeks. 
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